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41 Wiring items

{1} Main direuit wiring and control clrcult wiring
Wire sccording to the standard connection disgram. In the case of special applications, refer to the AF-500 for

the mathod of connection,
The refays used with the controt circult terminal should be either be twin-contact relays or micro-signal relays

that prevent improper contact.

2

-

Signal circuit handling
The signat circuit uses eithar shisld lines or twisted lines, and should be wired sither using a wiring duct separate

{rom that for the drive eircuit, or with the wiring conduit at ss large a distance a3 possible.

(3) Connecting the power supply snd the AC motor
Connecting the main circuit, is by wiring sccording to the main circuit connection terminal. Care is required to

not connect the input snd output terminals since damage to the unit will result,
The inverter model, the brasker (MCB) current ratings, and the wire diameters of the main circuit are 23 shown

in the following table.
verter model | AFS502-A40 | AFS502-A75 | AF502-1AS | AF502—2A2 | AF502-3A7
mce SA 10A 1SA 20A 30A
Wire dameait 1.25od 125ed 2a 2ed 35
(4) Grounding

Grounding is performed in accordance with the Electrical Facility Technical Standards and using the ground
terminal at the lower left of the main circuit terminal plats of the AF-500 control unit.

42 Terminals

Photograph 2 (1.5 to 3.7 kW)

Photograph 1 (0.4 to 0.75 kW)
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Externel volume Externel
Froquency meter (1 mA} i~ ,\ thormal  Forward
/V\ 20mA reley operation
. - Il l
Alarm relay f l
contsct output 1 I’ T
F B FC F A FRQ IRF + Vv COM VRF ES F R
oprv | uer | R R 3DF | AC2 pcz | IO RST | MBS

Output Frequency ) é
during  output l | | |
operation sgresment T

| R

¢of o

{

Reverse 3rd No. 2 No. 2 inching Remt Froe-run
operation speed  sccelerstion decsierstion operation  slerm | stop
I | L
Open collector 4th speed

{2) Main dircuit terminal dlagram

AF502-A480. AT7S AFS502-EAS~3AT
(200V. 0.4 KWV/0.75 kW) (200V.1.SKN ~37kWV)
R|S piPRluUfv|w]| . Rlsf{T|Uulv]Ww [
[ 1 T
mce( MCB(l (6 (I ljDBR

5 ‘9 u‘ R

Regenerative Motor Motor R'opemmhn

discharge . . discharge

fesistor resistor

CAUTION:
Toteninals P and PR are connected to the internal regenerative discharge resistor (DBR). When start-stop operation
Is parformed often and for special uses such as fast control of large inertia foads will tax the thermal performance
of the internal resistor. In these cases, disconnect the internal resistor from the terminal and then connect to 3
special external resistor (optional),
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R(S) T, AC power nput tarminel Connected 1o commaercial power AC 200V/50 Hz, 200 ~ 300 V/60 Hz
UV W, Inverter output terminal Connectad to 3-phasa Induction motor
i E Ground terminsl Ground termins! of inverter chassls
The resistor for the short-term rated brake provided as standard equip-
PR ment, Is connected when shipped from the factory. Whea ecnnmlq
Brake resistor connector terminal the opnoml iong-term rated resistor, remove the wiring for the resistor
mounted 88 standerd, perform the necessary processing for the Insule-
P tion, nd then connect to this terminal plate.
+V m::w torminal for frequen- | B¢ 10 V for volume setting only
D¢ +0 o 10V, with the maximum frequency st 10 V, with proportional
VRF | Stnet input termingt for frequency | g iput, The ingut impedance i 10 K-ohme, with 8 DC 8V max., internatly
sutting switchable.
Signal input inal for Ma xi y 3t D4 — 20 mA, with proportional output,
IRF sasting by 4 — 20 mA current signal Input tmpodlm 320 ohms
CcoOM COM terminsl [~/ ! for signals
FR m roution srt input signal | Stop command when forwerd operation freed by £ R-COM short
i RR mwbﬂ start input signal | g00 command when raverse operation freed by RR-COM shert
i 2DF o, 2'._‘:9"*""" witing SSISCIOT | gplpets the lnverter's Internsl No. 2 frequency setting by 2DF-COM
1 aDF e z‘.":‘"?:""w setting seCTON | cogcey the Tnverter's internal No. 3 frequency mtting by SDF-COM
! AC2 | No\2ucsierstion tmemode sthe: | Seiscts the Mo, 2 socelerstion time mode by ACZ-COM short
d
DC2 ":'m“‘:m" time mode sleC: | 10ty the No. 2 deceleration time mode by DC2.COM short
JOG mm operation selector INPUT | gyiects jog operation by JOG-COM shont
Reset terminel for when Inverter detects sbnormality. Shocted for when
RST Reset signal input terminel there is RST.COM for 0.1 sor. mime oo «
ES 5"“":"‘" #merpancy svop Input ter- | Terminat I g n ab Y condition external to the inverter
MBS Free-run stop terminst fntecrupts the transistor base snd brings the motor to a freesun stop
DRV lovarter operstion diiplay oUW | Gpen collector output 50V 50 mA max,
i UPF Froquency obusin diaplay oUIRUt | Open collector outbut S0V 50 mA max.
; FRQ Frequency meter output tarminal OCO0=-1mA F.S. maximum fraquency st | mA
-
3 FC t"“b'm"""""" detect signel SUIPUL | (scates that the inverter has detected an abnoematity, and that the bese
has been interruped by the protector function
& o—oFA - Relay output mpecification =
FB For forwerd FA-FC open
e eantace, conteer -

AC 250V 03 A
Fot reverss FA-FC closed
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For DBR long-term reting

T Note 3
uJ
Mo tor
v I C
LE A3 J b

Cooling fan thermat
7 ars e s T IB'“‘""‘I ﬁT
Frequency stting = VRF [
0CO~10V om r
Note 4 cru "OU"I
IRF DC
“NM Lsi1
P N FR
Forward operation 1O O P O—>
Reverse openation 0 O
1d speed |6 O ~
‘Hh[ 3dspeed 6 O t it
Inching op 6 o
P Alarm output signel
pm (2 [ ] cE
et vsirvsea |5
Emergency stop QD
Pres-cun nop -6 &
R ez
ting operat

Twist shield line

No

No

Operation panel \/

% speed meter
] mAF!l

te 1: FAN and NR of 2.2 kW min,
Loss than 1.5 kW cannot be mounted

10 2: The COM terminal is one of the terminsl
plates on the actual card

Whan 4-speed h ul-cx-d 20F and 3DF are both OPEN

The COM fise terminat inel 1),

Whan tha !’ ) DRA s da tha wiring
connacting the internsl DBR, from the mmmol plate.

Whaen the 1psed sigrel It input axternalty,
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5. TEST OPERATION

8.1 Inspection before testing

Once the installation wiring has been completed, perform the following tests before applying current.
(1) s there any miswiring? in particulsr, check that power is connected to the U, V and W terminals.
{2) Are powar scraps cresting shorts or unwanted grounding?

13) Are there any loose screws or terminais?

{4) Check the external sequence circuit?

(5) Check the power voltage.

§-2 Operation method

The AF-500 series has the two types of operation of operation by pansl, and operation by external signal.
(1) Operation by panel

MCB AP 500 Motoe

—_— __.®
=H
&8 B

Operation by panel is when key operation 1s used to operate the motor.
The mods is set to Operstion by Pansl when the unit is shipped from the factory. Refer to “‘Explanation of
Panel Oparation” {page 7) for how to use the pane! keys to operate the motor.

{2} Oparation

Oparation b

v axternal sianal

Inverter
Mo
Mce AF - 500 Cm
Forwerd
hon
Operat Roverss
switeh % l

This is the method whereby an external operation switch is used for operation. This operation mode Is set by

the “External Signal” switch on the keyboard.

The functions of the control terminals FR, RR, 20F, 300F, AC2, DC2 and JOG are effective only for the

“Operation by Extsrnal Signal” mode. In the “Panel Key™ modae, thesa functions do not operate even if signals
-; are input to the terminals.

53 Test Operation
(1) Operate the breaker (MCB) and apply powsr to the inverter. The mode is switched to the “"Panel Key" mode
when shipped from the factory and so the inverter will not operate even if the axternal signal is "ON.”
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{2) Parform test operation for the following items and confirm the status of oparation.

1. Apply the power. The “READY"™ snd “$TOP" LED light and “Hz" Mashes,
2. Thars will be a flashing display for the objec-
tive frequency. [ 1 I 0. I ] 1 o_J Flashes
3. Operate by prassing eithar (FWD} or (REV).
4 If (STOP) is pressed, then thare will be I ' l o.] 0 ] g] Ughts
flashing display for tha sat frequency. — = - 1
1o fof o] Flashes

{3} The output frequency is sat by pressing either { & ) or { V), or by direct setting using the PROG setting
maethod. Setting can also be made by pressing (FWD, REV) and by using { A } and { ¥ ) to adjust.
Dirsct satting
® Press the number keys to set the desired frequency of operation, and then press the SET key.

Step setting
o Setusing the ( & ) and { ¥ } keys for the frequency of operation.

{4) Checkpoints
e [g the direction of rotation normal?
& |g there any abnormal motor noise or vibration?
s 13 there smooth acceleration and deceleration?
o If the protector circuit operates, and the inverter trips, then take the sppropriate measures outlined in
“Troubleshooting.” (page 8)

CAUTION:

it operating by external signai, then the simultaneous input of both the FR {forward) and RR (reverse)
signals will csuse the inverter to continue operation in the direction of the signal initially input,
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' Level meter l[f

Switchable display for the output fre-
qQuency ratio and the load ratio.
Output frequency
ntior Code No. 03 {0) set
Load ratlo: Code No. 03 {1) set

o Displays that the panel is ready to sccept key input.

Monitor mode dhpluyj

o Type of indication given in the display.

,-l Ten-key pad |
—_

. l Keys for the data values,
® 30 30 4 50 040 :

1 2o,
© Free display of the frequency and the
current, using function code No, 2
switching.
Output frequency Code No. 02 {0) set
Output current Code No. 02 set
o Display of type of alarm
Displays the time of alarm irrespective
of the setting for code No. 2.

[ Operation monitor display |r

Displays of forward/reversa/stop status.

.

[ Opo'ntion instruction keys }———

o Switch for operation by panal
The function code No. 4 is sat to (1)
when thers Is to be external run/stop
operation.

Keys used to calibrate the fraquency
meter and to continuously change the fre-

quency.
Changs the No. of the function code
when in the Read mode

—f Function setting keys ]

| ﬁ@pkw ll -

@ This key has the following functions in
sddition to the run stop function

© Pressing this key during program write
will stop the motor

o This key is pressed to reset after an
abnormality has been detected

Keys used 10 set and change the functions.
© Function satting

Changing the set values: Some of the functions can be
changed even while the inverter is being operated.
Checking the st values: This can be performed regardless
of whether the motor is running or stopped.

© Setting the frequency

PROG setting: Setting is also possible when the 7-segment
monitor is used for current display.

Direct setting: Setting method where the frequency values
for running ae input directly.

Step setting: Setting method where by incremental change
usingthe { 7 ) and { & ) keys.
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Alsrm indications
Thess Indications sre cleared by the reset signal issued upon restart,

tians

FL‘“"“' 1 aoeratlo Item for inspection Processing
. Misoperstion due to opersti Was the unit operated as indi-
E’_ r wror cated I the mamual? Uss the correct procedure.
. Switch oHl the powsr and then
El- Lf'} gm;n-on of Internal ROM :p" Ul'"": when the CHARGE | Exchangs the unit,
E = E - Misonerstion of intaraal CPU. b the r-'a-:i;.m smount of ex- E:ff _‘.“!f:ﬂ‘.'.“ sbsorber. lo-
TVercurtont Betected during ee-
n'-PH celeration {1BO% of the rated | Was there rapid leration? Lengthen the scceleration time
[ current for the unit is detected)
urrent 1ect L
n’-Pd caleration {180% of w"?md Was there repid sccsleration? Lengthen the acceleration time
uL eurrent for the unit ks datected,
S I‘: P n ""';J::'L"“:N,,m'n": m'vnn sny weristion In the l:rv::hm the time for the 1oad
eurrent for the unitis detected)
& thers a short circuit for the | Inseect the terminals and par-
BCS ?.‘tz"‘:d"‘“" sireuit or ground oumut or grounding for the | form a megger check for the
motor motor,
(1N Was thers fast scetlerstion? Was | Langthen the deceleration time
uw DC link voltage overcurrant (DC i o g N
Tink voltage of 400V is detected) Mnmmion th o large :‘x:‘gg;m‘ use of the op-
tnsutficient wvoltage detected
"_ U due 10 powsr failure, or instane :,‘;:;"‘" WPW, and voltage con- Rertocs the powar. improve the
e P gy "t | W thres o vele? poncondione.
Fias the cooling fan stopped (for
DH the 2.2 and 3, TkW unins) Exchange the cooling fen :
[N Ovarheating of the cooling fan | " 08 "orioheral temperaturs “;Lo:m the peripheral tempers-
deracied too hot?
% the motor being overi . Check the load conditions
(gl E Motor overheat detected (ther-
UL mal relsy foor the motar] Reduce the load. Increase the
ove Toct Is the motor being overlosded? capacity of the lnverter and
nt of the wius for the electroalc motor.
L thermal  mtting dn',md for
1)
bo lﬂH DBR overheat detscted {flashas | s the frequency of control Reducs ths wius for the load
LIV H] for 10 seconds} soproprists, GD?
Mode indications
READY This is made ineffective by Code No. 36 when there is remote panel key operation,
Hz ;l":ov g™ indication wilt flash when the stall prevent function hes opsreted during frequency dis-
A ‘l’r:v “A" indication will be given when the stall prevant function has operated during motor dis-
play.
- Level meter display
'F':;:umv ratio thlw:otsckwwt frequency in 10% steps with the maximum frequency mt using the V/F pat.
1) te0 89
1 eatio 4 l‘)gglwc the current ratio of 10ad with the velus for losd capecity 50% x 60 sec. = 3000% sec, o3
NOTE 1: External operation and panel key operation cannot be performed at the samae time. Either one or the other

must be selected.
2: Operate whils making certain that the panel keys are baing properly pressed.
3:  Input programs will ba stored even if the power is turned off.

4: There will be free-run stop when the motor output is turned off after the inverter has detected an abnor-

mality.
{Thae Inverter will continue gpersting only for when buot! snd OL are flashing.)

§: The “LU" indication will be given when the power is applied but this is not an abnormality.
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V/F output
esdjustment

Code No.

05

o When using in areas with 200 V/50 Hz power, or 200 V, 220 V/60 Hz power

100%

LY 2 4 L 8
s v / v / v / v /
9 .
S | / I/ /
1 1 | L
. S0Hz 60 120H: 60 180Hz 60 40R:
© When using in areas with 200 V/50 Hix power
LY 1 3 H 1
v v v v
-]
3
5
1 $ 1 ) 1 ) |
SOHs 50 100Hs 50 150H: S0 200Hs
NOTE: Contact us for information on arsas with other patterns
Cods No.
Torque boost
06
Por torque reduction For fixed torque Foe fixed torque
(Menual} {Manuat) (Speciat 1}

e e - ———— -
| | 1} 1
| | , |
| I 1

2 | | |
\ | I |
| | {
| { ] N |
6Hz 60H: F
For fixed torque
{Speciat 2)
NOTE: If vibration occurs for operation at light load for frequencies
intermediate between Special Mode 1 and 2. the vibration
18 can be fessened by setting this mode and performing adjust-
. ments. In this case, it is general practise to select the objec-
19 tive voltage from voltages with the standard V/f pattern
{200 V/50 Hz or 200 V/60 Hz).
F
- 10 -
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Code No,
0s
Example: Fixed torque operation when the out-
[ FROGJ rc l ‘ ] l J put spacification is from 200 V/60 Hz

L]

max. to 60 Hz, and for fixed output
operation between 60 Hz and 200 Hz,

Lele] T5s1

7o)

CIT T 12}

]

However, the setting for the maximum frequency
is performed by the Code No. 17 frequency up- -
per limit.

CIT 1 [}

(57

[<=|"|°|5J:]ml L
C LT T fe]

Cods No.
Torque boost
08
[rmoe] [TeT T ] . nged 10 12" 10 ras the suting
torque.
Ce ] [efel 6] Ivoivs swivching the monitor o he
currant mode, and setting 50 that the
slue for the current is minimum.
Cewo] (T T 5] e
[ ! J r l l ] ! ] NOTE: In genersl, when there is to be torque
boost, there are occasions when raising
d drop i
(=] [ 1T 1+]z2] ertsge bemnse of the tong wirng.

o

[ceTe]o] ‘Jjuurmﬂﬂ!‘"m‘v
r ] l 1 I 2 J
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Code No.
Frequancy serting o0 Setting pouible while sither stopped or running

There are four methods available to set the frequency.

1. Direct mtting (normal setting method)

2. PROG setting (by Code No. 00)

3. Step setting (using the { & ) and ( 9.} keys. This Is used for fine adjustment of the frequencies set in the direct
setting mods and the PROG sesting mode.

4. Setting by external volume

" §. Setting by sxternal current signal’

NOTE 1: Step setting cannot be performed if the monitor is not in the frequency mode,
: When setting is performed in the direct setting mode or the PROG setting mode, the frequency starts
to change as soon as the SET button is pressed. ’

3: The ascceleration and deceleration times for direct setting, PROG setting, step setting and extern ol
volume setting are the No. 1 acceleration time and the No. 2 scceleration time when thers is normal
operation.

4: When there is operation by external volume using current signals, the function is switched to Code
No. 1. in this case, setting the volume to maximum will make the frequency rise unto the value set by

the frequency upper limiter.
Code Ne.
4-4peed satting
12, 13. 14

* Operation for up to four speeds can be performed by switching of the external contact signals.
© The No. 2 snd No. 4 frequencies ar¢ sat by the PROG key, using the same mathod as for function setting.
o The frequencies for spesds | to 4 can be set from 0 1o 100%.
Speed  Spesd Speed Speed
1 2 3. 4

af==t

Short scross FR {or AR) and COM

Short scross 20F and COM

[ PR A

Short scross 3DF and COM

NOTE 1: The speed 2 — 4 function Ts valid only when the operation instruction is the External Signat Mode
{Code No. &+ 1).
2: This function is not svailable for external analog setting.
3: When there is speed 2/3/4 operation, the displayed frequency can be changed by either direct setting or
step setting.

Code No. Code Neo.
Frequency upper fimiter 7 F Towar limiter
1 18

© The upper and lower limits for the output frequency sre clamped.

* The [imiter operates either when the frequency setting function is by panel setting or by external operation
setting.

* This is used to guarantee the minimum rotation for reasons of preventing overspeed due to misoperation of the
panel keys, misoperation of the external frequency setting signals, and for mechanical reasons.

”
’/
Upper limiter
i
s Lower limiter
) Mot

Proquancy ssering sigast 10V (EV) (4 1o 20mAd
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2. PROG setting
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o

IBEE

.

[sfo]

SET

[

]

o1+

RN

Example: Changing the currently set operating
frequency to 20 Hz.

Exampte: Changing the currently set operating
frequency to 30 He,

NOTE: It is possible to set the frequency for up
to the frequency of the frequency upper
Himiter.

[o ] °J:l
Alternating display

BERERE

Pressing the { O ) key will increase the set frequency.

Pressing the { ¥ ) key will decrease the set frequency.
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Coda No.
08.09.10. 11

a 3

y
deceleration ime

o Setting the time required so that the acceleration time and the decaleration time are both at 50 Hz.

® Tha setting range is from 0.1 to 8999 secs.
o The stting time is doubls when there is accaierailon to 100 Ha

o {ndependent setting in two modes Is possible for acceleration and decsleration,

No. 1 accelerstion time

T I\ Ne. 1 decelaration time
RN
] 1ol

: No. 2 decalerstion time

|
§

o0 ® >

B
|
W]

—d

L shorted scrons FR lor RA} and COM

Shorted scross AC2, 20F and COM

Shorted scross OC2 and COM

Example: When the No. 1 acceleration
has been set to 10 sec./50 Hz
and the No. 2 scceleration has
been set to 100 sec./50 Hz.

No. 1 acceleration

NOTE 1: The No. 2 deceleration time is
valid only for whan the operat-
ing ingtruction i the External
Signal Mode (Code No. 04 = 1),

2: The diagram illustrates and ex-
amples when the speed 2 setting

is used.

No. 2 acceleration

""_'—‘wg,m;m | '| FROG sstting |I
[foc] [cJe] T 1 PROG (elel | 1
] Gl 14 ] 1

[ READJ‘

Lele

]

[
1

Le |
[ser]

11
-

display

L
[o]e] ]
]m.n.ﬁ,.m

|

[seT]

KR
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. thoss for general purposs motors to thoss for special motors.

Coda No.
07

Ehctronic thermel

e The thermal will operate to prevent overheating, and the Inverter will stop.

o The setting is input as a percentage, with the rated current of tha inverter a3 100%.

NOTE 1: Use an external thermal when several

100% setting

# 100)

- 60 Hz

Opersting time (mins.)
8
&

& A A i i

motors are being used. {Input the
thermal signals to control terminat €S.)

: Note that there is a high incidence

of misoperation with electronic ther-
mals of SHz or less.

: The function of the thermal will not

be available when Code No. 07 is set to
age,

20 rm) % 00 %0
Output frequency {Hz)* Load ratio {%}

780

o The continuous permissible current for the motor decreases by the cutput frequency.

Use with e o Code No.
thermal motors 37

T

§ 100%
This switches the characteristics of the electronic thermal from g

o Code No. 37 *0” setting for general purposs motors
~1” satting for special motors

contisuous

Setting charectaristics for SUMITOMO AF Motor

Code No.

Frequency jump

2.21.22.23. 24

o There is no output for frequencies with a set value of £0.5Hz.

» Setting is possible for up to five places.

e The acceleration time and the frequencies for the set places are also output.
* This is used to prevent resonance with the mechanical system.

Fraquency satting signal frequency.

2
Bl

Output frequency

NOTE: The values set for the upper and lower limiters take
priority when they occur within this range of the jump
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Code No. |
27

High frsauency Nimiter

» For safety ressons, the output timiter will operate for 120Hz.
o Use function Code No. 27 = 0 when 8 V/F pattern of 120Hz or more is selected.

Code No.
25. 26

OC brake

o Adjustment can be made for whether or not the DC brake is to operate to siop, and also for the smount of braking
and the braking time.
o The DC brake operates for the following start frequencies.

smount
T Y
Braking time
Code No.
Froe-run resan time 30

« The inverter can be restarted whils the motor is still rotating foe free-run.

o This function operstes when the function Code No. 30=1.

o Restoration sfter an instantaneous power failure occurs sutomatically whan the inverter outputs 3 frequency cor-
responding to the motor which is still rotating one to two saconds after restoration of power.

Power supply

on

‘ OFF, I
I Froetun

Motor rpm __\/_—

Inverter cutput frequency 0 Hz

Inverter output voltage ov —]______—_/___

1~2s¢

NOTE 1: If this function is set, then the inverter will start with a 1-2 sec. lag after the run signal has been input for
normal start.
Use Code No. 30 = 1 if this lag becomes a problem.
2: Use Code No. 30 = 0 for when the motor inertia is small and tor free-run statys stops after one to two

teconds..
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Mode pwitching for overcurrent

Code No.
28

o During scceleration, the scceleration time changes if the motor current exceeds 150%.
» During steady running, the frequency will drop if the motor current sxceeds 100%.

o During acceleration, it is possible to change the settings for the frequency iowering ratio and the amou

3

During steady ruaning

Dats velue During sccaleration
No sl prevention function
0
Changes ding to the laration time Outputs the sst frequency
1 Doubles the seceieration time AF /AT = 1/2 E"m"!';n““":;ﬂww By Tour times the Os-
2 3:;6:09!" the scceleration AF/AT=1/4 l‘.:':crl the frequency by twice the deceierstion
3 Stops frequency change AF/AT=0 Lowers the frequency by tha decaleration time
0
S I . 1
- !
bet 3
1 1
1k HI
8 ) ) ! :
: Time ‘- : Time —
| H \ 1
! ' - | I
1 1
E — 1% | 1
3 | =t
Time - Time —~
sull p . 1 Code No.
tfunction 29

« Function to select the avercurrent stall prevention function for acceleration and steady running.

» Oparates only for acceleration for function Code No. 28=0.

o Operates only for steady running for function Cods No. 29=1. :
« Operates for both acceleration and for steady running when function Code No. 29 = 2,

Autgmstic boost

Code No.
06

o Automatically raises the voltage and the starting torque during acceleration, to give smooth acceleration.
» Operates only during acceleration, and not for steady running or deceleration.
o Operates when function Code No. 06 = 0,
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Frequency meter swey
cafibration

Code Ne,

3

o Adjustment can be performed by the & and ¥ Kkeys without having to use 8 variable resistor for sway adjust-
ment.
o Function Code No, 3i= 11

After correction, press the SET key t0 return to function Code No. 31 = 0. If this is not done, then it will not be pos-
sible 10 changs the frequency usingthe A and U keys.

NOTE: If the initislization function is used, then the sway will return to the setting upon shipment from the factory
{No. 38 = 1},

Code No.
32

A i slorm retum

o This sliows sutomatic recovery if the p tor function operstes to trip the inverter when there is either overcurrent
or overvoltage.

« This minimizes tha device down time due to accidental shorts across the motor terminals, and due to excessive ex-
ternal noise.

o Restart is performed by the Free-run restart function.

o The inverter will stop if restart is tripped three times within ten seconds.

o This function 1s sctivated by function Code No. 32= 1.

o This function is preset to 0" when shipped from the factory.

Paods Bia
Code e,

Alarm signal output for power
foilure . 33

o If a power failure occurs when function Code No. 33 = 1, then the alarm ralay signa! will be output if the inverter
stops. (Several seconds later, the alarm relay will go OFF whan the residual charge in the inverter has decreased.)

o The operation will occur at the sama time as the input circuit breaker goes OFF.

o There is sutomatic reset for recovery after instantaneous power faiiures,

o This is set 1o 0" upon shipment from the factory.

Rlemote switching for panet key Coda No.
Input function 35

« This function makes the unit panel keys inoperative when there is a remote panel. (The remote panel is optionatl.}
o 1f function Code No. 35 = 0, then control will shift to the remote panel. There will be no display.
NOTE: Do not operate the normal code No. 35,

Function code data Code No.
Initistization 36

« This is the function 1o return the settings for the codes 1o those set upon shipment from the factory.
o If function Code No. 36 = 1, then the dats for att of the function codes will become that shown on page 22.
o It “1* is input and the SET key pressed, then “PASS" will light after three or four seconds.
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Code No,
38

1

Broke revistor

o No. 38 = 0 is normally used. Uss No. 38 = 1 when there is the optional externat resistor.

Fixing direction of motor | S°9" No-
rotstion 39

« The direction of rotation of the motor can be fixed for either forward operation or reverse operation. This function is
uead te pravent misoperation.

o If No. 38 = 1, then the motor will not rotste even if the reverse signal is input. In the same way, it No. 38 = 2, then
the motor will not rotate if the forward signal is input.

» This function is set to either No, 39 @ 0 upon shipment from the factory (the reverse setting is also possible).

Cods No.
15

Inching operation

o The acceleration and deceleration times are fixed to 0.1 sec./50Hz2,
e Inching operstion is schieved by shorting across the JOG terminal and COM, snd by the input of either the forward
(FR) or reverss (RR) signals.

St S R P 1 JOG
- | —J ! FR
J 1 RR
NOTE 1: If sither the FR or RR signals is input first, then there will not be inching operation sven if the JOG signal
is input afterwards.
The JOG signal must be either input firs, or the FR and RR signals input at the same time.
Howaver, it is possibie to have inching operation even wiien the set frequency is less than the start fraquan
ey.
2: Inching operbtion Is only possible when the run instruction is an external signal.
Code No.
Freq y bias
19

e It is possible 10 sat the output frequency when the frequency set signal is O, for cases when the axternal analog

method is used for frequency setting.
4

NOTE 1: Start will be from the value set for the start frequency.
2:  Even if the input signal is OV, the motor will start when the bias value exceeds the start frequency.

Output frequency
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Ceode No.
16

Start freq

o The start frequency can be set between 0.5 and S0Hz, In 0.01Hz steps.

requency

NOTE: Note that setting to 10Hz or
more thay Ccause overcurrant,
and consequent damage.

; . Start frequency
”
8 L2

Set frequency

NOTE: The motor will not operate if the fraquency for operation is less than the start frequency (set frequency),
However, once operating, it is possible to have operation as low as 0.5Hz by lowering the set frequency to less

than the start frequency. {This is whan the lower limiter is 0.5H2 or fess.)

Coda No.
40

Function code data lock fi {

o Setting No, 40 = 1 will prevent the function code dats from being changed. This is used to prevent misoperation.

o Read is still possible even while the data is locked. Moreaver, it is still possible to change the frequency by either

direct setting or step setting, -
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@ The following are the functions for which it is not possible to change the data while the inverter is running.

Code No. Function
o Selaction of frequency srtting method
04 Selection of operating instruction
08 Selection of V/E patiern
08 Sslection of rorque boost
1 High frequency limiter
34 Accelerstion/deceterstion mode rwitching
35 Panel key Input funeti Imainunit switching
30 FUNCTION Code datm inilislizatien
19 Motor rotation direction fixing function

-2

Dats st Oats st
Code Function Dancontent | vpon |Cpde Function Deta content “upon
00 | Frequency witing Frequency (Hz) /lo k1] :umo frequency siting 0
F ncy miting o: hnoilu;y setting . 25 |oc beek Hoge 0
H kB VO
01 mathod selection ) ! f.’::m. snalog "x
Panel display cOnRtent | g. g, oquency [Hz) ' 26 |DC braking time 1~ 80 mecs 1
02 [’:‘07"'" (Tesgment 14 Currant (A) 0
27 Maximum frequency 0: No limiter 1
3 |Lovel mater dismtey o: ?;,mt frequency 0 firniter 1: 120 Mz limit
03 | contant switching 1 Losd ratlo %)
. . : 0: No stsl
ion instruction | O: Panel k Overcurrent stall mode | 1: aFat to one half
04 gmi;n " B Enum:lv signsl 1 ’N 28 switching 2: oFat to one quarter 0
3: aFatto zer0
V/F parsmater -
08 | slection - 3 % & Accaertion only
Stall prevent sslactor 1: Stai funning only
0: Automatic boost 29 9 ) | 0
06 [ Torqus boost slect 1~25; Manus! boost H] function 2 .A::’::t::‘\:'nd
07 |Electronkc thormat |23 2100 (X} 100 | 3o |Resart during freeun [0: Desctivateg o
] Piviged) : Act
08 {No. 1 sccelerstion time | 0.1 ~ 9999 swee/50 Mz | O 8
L] 3 Frequency meter sway | 0: Normat mode 0
09 |No. t decelerstion time ;0.1 = 9999 sec/S0Hz | A, § correction 1: Corrsction mode
10 | No. 2 sceaterstion time | 0.1 ~ 9999 sec/50H2 | 10 32 Automatic slarm return ? 2..;1‘;::;“ A&
i Act
11 {No. 2 decalerstion time | 0.1 ~ 9999 sec/50 Mz 10
33 |Alam signal output for | 0: Alsrm relay deactivated 0
12 {No.2fs setting | P Rz} 20 power failure 9: Alarm relay sctivated
13 | No.3 frequency setting | Frequency (Hz) 30 | 34 [ [0 Lineer change 0
14 iNe. 4 frequency satting | Frequency (Hz) 40 1 as :..—'-'"'-é"l-lam-:" ;:-:- O: Shift 15 remete 1
keys Input function
15 [loched freaueney [ Fraquency (el 5 -
36 |F code dats O: Steady running -
16 [ Stont frequency 08~ 10 Hg 0s initislize 1: Dats set upon shipment
Froquency upper Freque lectronic thermal
ncy (Ht) 60 E 0: Genarsl purposm mator
17 fimiter 37 | mator function : Special inverter motor !
— = I Fraguaney lower Erequancy Mz} oy
18 |iimier v ==, va ren oer | Buittin resistor usad
19 | Frouancy bias timiter | Froquancy (M) 0 38 | Brake resistor 1 mionu resistor 0
Juimg fi setting ! . 0: Both forwerd snd reverse
20 i F M2} 0 19 Mi:nwf; romfi?n d‘l;”oc- roution possible A “
Treque e 1 t i nctl 1: Forward rotation on
21 'rm eV 108 Fraquancy (M) 0 "~ : Reverss rotstlon onry
Jump freqy y settingig
2 |3 ] Froauency e o | ko A
2 :""‘9 fraquency Tting | £requency (Hz) 0
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7-1 No rotation

Dsscription of trouble

Suidecind cous

The motor does not
rotste ot all.

{1} Miswiting Check the wiring agsinst that of the standard wiring chart,
® Chack the power input wiring
@ Check the CHARGE lamp
o 18 there 2 voltage for UV W output
{2) Wrong settings on operating | The function code No. 04 operation instruction ls as
panel follows.
0: Panel key operstion
1: External analog signals
{3} Confirmation of inverter Inspect as for § “Protect Function™
protect function opers-
tion
{4) s the motor locked?
{13 the load hesvy T}

7-2 Tripping when motor Is started

Description of trouble

Suspecied cause

Necassary procassing

~0{PR" is indicotd
8% 0N 3 the MOTOT
is narted. (Overcur-
rent protect operation

during scceleration.}

mclunt arting torque
. he

Vol Whe

© Change the lorquc boost
Standard -.nln-

o Rat t!wvomommpnumueorm
{Function Code No, 08}

low?

(2) tathe time Lengthen the time
short when compared to {Function Code No. 08, Code No. 10}
loss GOV -

(3) 15 the start frequency too Set the optimum start frequency

{Function Code No. 18}

(2]

The inverter Is starting
during motor free<un

Change function Code No. 30 from 0 to 1

7-3 Tripping during motor deceleration

Dsscription of trouble

Suspecied cwum

Necessary procesting

#Ou” Is indicated
dunng decelerstion
{Overvoltage protec-
tor operation.)

i

GD® for %oed is large
during decalerstion and 0
the regenerstion energy
cannot be aborbed.
NOTE: if the DC link
vohege i approximately
400V or more, than the
overvoliage protector cire
cuit will opersts.

Use the options! DBR. Lengthen the dece)
{Function Code No. 09, Code No. 11)

(2)

The decelerstion time is
short when comosred to
the losd GDY.

Langthen the decsleration time.,
tFunction Code No_00_Code No_ 11}

2 -
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74 Unexpected stopping during operation

frnumcy changes 10

hara 1s no

Dascription of trouble Sutpected couse Necessary procassing
“LU" i indicated In Drop in power voltage Chack the cspacity of the powst facilitles.
the ditplsy during {The power voltage has dropped
operation and the to e i
inverter stops. 10V, and the lnsts
protector  function hes oper-
sted))
Unanpected stopping | Power failure. © It is necessary to restart vsing the operation switeh,
during operstion, The | With the standerd specifications, | © Make s that the operstion signals sre stored for
display for the out-put | the inverter stops for power externsl opsration,

lbnorm- v ¢ indication,

fpilures and there ks no auto-
matie recovery upon festomy
tion,

External operation signaly sre
not stored.

“gu~ is displayed
whllc tha motor is

The motor Is rotating becouse of | In the case of continuous regenarstive [oads, it is necas-
the losd. The input voltage | sary to uss the optionsl DBR (rncmnlm dischargs

the motor stopa.

operating, and the waveform is greatly distorted. | resistor) in e with the of the re-
motor stops. {Over- The peak value for the voltsge is | generative losd.

voltege protactor high,

operstiond

“S{Pn" s displayed {1} Chaeck that lsrge load varia- | If impact loads are being spplied, then it is necessary
during operation 1nd . tions ars not occurring, | to raise the capecity of the inverter 0ne of two ranks.

and that there is not the
possibitity of impect foeds
“baing spplisd.

(2} When thars s excemive | Use a twist wirs or 8 shiekd wirs for the inverter signsl
extsrnal noise  In  the | input fine, and separste the drive power fines as far a3
inverter signal input fines, | possible. .

8. MAINTENANCE AND INSPECTION

Mai and i

' ssary In order 10 ensure that the device can exhibit its full performancs for a long

period of time. Thm inspections should be performed at regular intervals.

81 Maintenance and inspection cautions
{1) Turning the powpr on and off should be performed by the person who is performing tha inspection, so a3 to
prevent the misoperstion of the motor,
{2} A high voltage will remain in the condenser for 8 short whils after the power has been turned off. When per-
forming work, do so only after the charge lamp on the PCB has gone out.

82 Inspection items

{1) Check that there are no abnormalities for any of ths following.

® o ¢ o @

13 the motor operating as expected?

Are there any abnormalities in the installation environment.
Are there any abnormalities in the cooling system?

Are there any abnormal vibration or sounds?

Is there any abnormal overheating or discoloration?

Check the input and output voltage of the inverter using a normal tester for during operation.

2

Pericdic inspection

The following items should be inspected periodically.

tnspection Interval Inspection item

every 8 months

1. Terminai plates snd mounting bolts.

2. Condition for the connector fixing.

3. Corrosion and breaks in the terminal efips for the wiring.
4, Looms contscts for the external relay eonnectors,

onte & Yol

1, U cleen, dry sif 1 remevs dun bulidup frem the guards, she suesh srd shy svsiiog fime
2. Check for parts burns or damage end make any sxchanges necessery,
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{3 Megger test
{s) When performing s megger test for the motor snd the sequence circuit, this should bs dons so that the test
voltage is not applied to the inverter.
{b) The megger test for the inverter itse!f is implemented only for the main circuit for the parts shown in the

following disgram. A megger test is not performed for the control circuit.

Motor
—— ——— R

Power pupply —— — == = — S
—_ — — — — T

]
L
Ground l Mogger
Megger test items

NOTE: A tester {high-resistance range} is used for the conductivity test for the control circuit. Do not use meggers or
buzzers.

83 Parts exchange

With the exception of the cooling fan {when one is used), parts exchange is performed at the factory after an inspection
has been performed.

The colling fan is used 10 cool heat generating parts such as the semiconductor elements in the main circuit. The bearing
fife is spproximately 10,000 to 35,000 hours. Therefors, it is necessary to replace the entire cooling fan once every two
or three years in the case of normal operation of the device. When the fan is replaced, a check shouid also be conducted
for any abnormal vibration or sound that occurs, and any necessary replacement performed.

- 26 -
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Suitabla motor output (kW) 0.4 0.75 1.5 2.2 3.7
Model name AFS502-A40 | AFS502-A75 | AF502-1A5 | AF502-2A2 | AF502-3A7

Rated output current (A} 32 48 80 111 174
Rated esnecity (RVA) 1.3 19 32 a4 69

Rated Input voltage 3-phase 200V 2 10%, 50Hz 2 5%, 200 ~ 230V & 10%, 60Hz + 5%

' Soif cooled 1 Foresd air cooling
Protector structure
Compietely sesled
Control method Magnetic flux control method PWM

Froquency socuracy {with the rated
frequency as standerd}

For digital serting: £ 0.01%
For ansiog setting: £ 0.5% (25°C ¢ 10°C)

FPrequency setting resolution

For digital setting 0.5 ~ 100Hz = 0.01Hz
100 ~ 400Kz = 0.1Hz

For anslog setting, 1/2000Hz of the rated frequency.

Erequency control range

0.5 to 400Hz lincluding specist patterns)
{Start frequency 0.5Hz ~ 50Hz froely sattable}:

‘Rated output voltage 3-phass 200V, 220V, 230V
Voltage/frequency ratio setting in 28 ways {including special p )
Torque boost Manusl boost {switchabie in 24 ways), sutomatic boost

Accolerstion/deceferstion time setting

s

0.1 me. ~ 9999 sec. (linear acceleration, 2 types of modes settable)

Motor fres-un restart function, jogging operation, variable upp limiters, freq Y jump,
Standord sccemories 4-1peed Internsl satting, others ) T :
| More than 150% of the regenerative More than 100% of regenerative brake (short-term
Braking torque | brake (short-term rating) eating)
H DT dynemic brake (freely settable torque)
H
Froquency setting signat 1 Digital satting by penel keys, external setting {DCO 10 +10V or DC4 1o 20mA)
3
Protector function Overcurrent stall, avercuirent limit, ground protect, slectronic thermal, overvoltage stsll, over-
voltage protect, insufficient input voitage protect, instantaneous power failure protect
" H 7-segment LED character display
Display tunctions ! Erequency mods, current mode, setting mode, abhormality mode, operstion mode
Overcurrent resistance Approx. 150% for 1 minuts
Anitude : Indoort up 10 1000m {with no corrosive gases or dust)
1
Periphers] tamperature =10°C ~ 40'C

{Or, ~10°C to 50°C when the upper and lower covers sre recnoved)

Pariphyrsl buenidiey H

Q0% or e tna condensation)

Weight (kg i

30 30 5.4 60 6.2

- zs_




