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INTRODUCTION

Sumitomo AF-500 adwustable frequency motor controllers (Inverters) ane sinuscidal Pulse Width Modulated (PYWh)
voltage source inverters using a flux inkage algorithm. The benefits are smoother low speed operation and reduced
motor moiss when compared with convantional PWM controllers.

The microprocessor based AF-500 has been factory programmed with default parametars which are suitable for
many applications. If changes to preprogrammed parameters are desired, these can be easily acoomplished wsing
the standard digital operator interface, Refer to the Programming section for programming instructions.

1. SAFETY AND PRECAUTIONS

Piease be sure that you have read and understand this manual before attempting to install, wire and oparate the AF-
800 inverter. Failure to do 5o may result in personal injury or death, damage to the AF-500 inverter or damage 1o

driven machineny,

DANGER! HAZARDOUS AND POTENTIALLY LETHAL VOLTAGES ARE PRESENT IN THIS
CONTROLLER. VOLTAGES MAY REMAIN AT DANGEROUS LEVELS FOR SEVERAL MINUTES
AFTER POWER IS REMOVED. BEFORE ATTEMPTING TO SERVICE THIS CONTROLLER,
DISCONNECT ALL SOURCES OF POWER AND WAIT UNTIL THE CHARGED LAMP GOES OUT

1.1 INSTALLATION PRECAUTIONS

1. Iresune that the controller is irstalled in aceordance with the instructions detalled in the Installation section of
this marual,

2, Ingure that the AC line voitage and AF-500 invertar nameplate voltage match.

1.2 OPERATION PRECAUTIONS

1. Always insume that the contraller cover or enclosure door is securely chosed before appiying power or at-
temipting to start the controller.

2. If the controller ks set for automatic restart upon restoration of power (Function 43 is set to 1 or 2) or if the
coniroller is receiving a remote run command, the driven machine will restart after normal power ks reestab-
lished. The factory setting for Function 43 i 0 (no automalic restart).

1.3 APPLICATION PRECAUTIONS

1. Motors operating from inverler power tend to run warmer than motors operating Trom wtility supplied powes,
The reason is twolold. First, the output current of an inverter is not purely sinusoldal and this contributes to
slightly higher losses in the motor. Second, the ability to operate at reduced speeds results in reduced speed
of shaft mounted fans and reduced cooling air flow. For These rsasons, the application should be evaluated
far operaling speed range and required torue. If operation over mone than a wo 1o one speed range with
constant torqus is required, an inverier rated molor may be required. If operation over a speed range of less
than two to one with canstant tomue ar if the application is variable torgue, a standard motar with Class F
insulation ard a 1.15 senvice factor should be sufficient,



2. The standard cverload protection circwit of the AF-500 invertar and standard overload melays are curmant
sensitive devices. A molor may expanence excessive temperature rise due to long periods of low speed
operalion without causing cument sensitive overoad protective devices to trip. The best possible motor
protection is afforded by a thermal switch imbedded in the motor windings, AF-500 inverters include provi-
sicns for wirng a normally closed contact which opens at high ternperatune to cause inverter shutdown.

3. In the event that an unioaded motor is connected to the inverter or the Inad inertia (WK?) is vary small, the
mator may appear to be unstable in the frequency range of 5 Hz to 25 Hz. This unstabde condition will seif-
comect when the motor becomes loaded o at least 5% of mted output torgue.

4. If the application requires rapid deceleration or if the load exhibits overhauling characteristics (tends to
driva the molor at a higher spaed than called for by the imverter cutput Trequency) the inverter may tAp on
over voltage. If so, the following action may be requined;

0.5 - 10 HP @ 2007230 ¥V — These units ame supplied with a Cynamic Braking transistor and
resistor as standand. An external resistor may be necessary depanding upon load inertia and
deceleration time.

15 - B0 HP & 200:230 V — These units require a separately mourted Dyramic Braking
mizdule and separately mounted esstors.

2 - 20 HP & 380/400/460 V — These units are supplisd with a Dynamic Braking transistor as
standard but resistors must be connected and mounted external to the AF-500 controller.
20 - 200 HP @ 3B0/400/480 ¥V — Thesa units reguire a saparately mounted Dyrnamic Braking
mipdule and separately mounted esistors.

5. AF-500 inverters are capable of producing a maximum oulput frequency of 200 Hz, This does not mean
that a parlicutar motor or applcation Is sulted for speeds this high, Before operating a motor in excess of its

mameptate raled frequency, consult the motor manufaciuner and the manufacturer of the difiven equipment to
Insure that no damage or safety hazard will result,

6. If a mechanical speed reducer (gear box is to be installed between the motor and load, corsull with the
speed reducer manufacturer to insure that it is capabla of oparating over the spead rangea withoul darmags.
Some il lubricated reducers may not lubricate properly at low speads and mosl mducars have an upper
speed limit.

7. amotor 1o be connected to a AF-500 inverter is equipped with an electrically operated halding braks,
thwx Brake coll must be fed from a separate power source, It cannot be connected in parallel with the motor
leads, Since an Inverter vanes the output voltage in proportion to the cutput freguency, there will not be
sufficiant voltage to release the brake. Refer to drawing Mo, 10.5 for typical connection.

Brake sequencing must be set up so that the brake is released prior to or simultaneously with the AF-500
imverter receiving a run signal, The brake must also remain released during the AF-500 inverter decelaration
period unless the AF-500 has bean set up for free-run stop operation by shoring control terminal MBS to
COM either by means of an external contact or by a jumper. Failure o follow proper sequendairng will result in
nivisance tripping of the inverter.

Mote: a brake relay or contactor coil should be equipped with a transéent suppressor.

B, The AF-500 inverter is a cumrent rated device. Even thowgh the nameplate lists a Horsepower rating, the full
load current of the connected metor must not excesd the current rating of the inverter. In applications where
mona than one motor is connected to the inverter, the inverter must be selected to carry the sum of the full
load cument of all connected molors,

9, Power factor correction capacitors must not be used with a molor connected to an AF-500 inverter, In
addition, installation of power factor comection capacitors into a power system in close proximity to solid
state motor control equipment may cause, or worsan, existing hamaonic problems. A power system har-
monic analysls should be completed belfore applying any power factor comection capacitors.



2. INSPECTION AND STORAGE

INSPECTION - upon recelving the AF-500 irvarter it should be inspected 1o verfy that no shipping damage

occumed and that the proper unit was received. The shipping conlainer should be opened and the inverter
cover removed. Look for signs of rough handling such as broken components, loose wires, etc. and report
any suspected damage to the freight carmer immediately. If damage is suspected, the unit should be re-
turred 1o Sumitomo for inspection and repair if necessary, Contact your local Sumitomo representative or
the Sumitoma distributor from which the irverter was purchased 1o oblain the necessary return authoriza-
thor,

STORAGE - If the mverter is not to be installed mmediately, it should ba miurned to its onginal shipping

container and stored in a location which is free from exceassive humidity, drnppang or splashing liguids,
extreme cold or hot temperatures (acceptabla range -20°C to +55°C), large temperature swings or excessive
vibration.

3. INSTALLATION - MECHANICAL

The AF-500 inverter is designed 1o be wall or pane! mounted unless supplied in another enclosune such as NEMS 12
The standard enciosure with all covers in place is rated as drp-proof (NEMA, 1). The following guldelines should be
observed when selecting a location and mounting the inverter:

1

2.

b

. To ingure proper cooling air flow, mount the inverter vertically with at least four inches clearance on all sides

of the invertar.

The inverter must be mounted in a location where the ambient temperature remains within the limits of the
inverter, These ame -10°C to +d0°C (+50°C when covers are removed and the unit is mountad in anothes

enclosure},

. Proper ventilation should be insured to prevent heat build-up in the area where the inverter i installed.
. The inverter should not be instalied In high humidity areas subject to condensation.
. The inverter should not be instalied in dusty or dirty atmospheres where dust might interfere with cooling

fans or restrict air fiow over the power devices. Areas with electrically conductive dust must be avoided.

. Belect a site free from splazhing or falling liguids and free from corrosive gases and direct sunlight,
« Mote that some units have dynamic braking resistors either furnished as part of the inverter or for separate

mounting, These resistors can reach temperatures up to 150°C during heavy duty cycle operation. These
resistors must not be installed where heat build-up will raise the ambient temperature above the inverter
rated termperature or where the heat might damage surrcunding equipment.



4. INSTALLATION - ELECTRICAL

DANGER! HAZARD OF ELECTRICAL SHOCK OR BURN. TURN OFF ALL POWER SUPPLIES
BEFORE ATTEMFTING TO CONNECT THIS CONTROLLER INTO THE POWER SYSTEM.

41 POWER WIRING - Refer to the appropriate Power Terminal Diagram.

Power Terminal Diagrams
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380V AF503-132
400 - 450 V AFSD4-132
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1.

2.

Insure thal the AF-500 inverter is properly grounded in accordance with national and local electrical codes.
A ground terminal i provided on the power terminal strip or on the chassis,

Supply imput power of the proper voltage and frequency as listed on the controlier nameplate, Feeder cables
and branch circuit protective devices (circult breakers or fuses) should be sized in accordance with national
ard local electrical codes based on the continuous current rating as listed on the controller nameplate,
Suggested ampere ratings for main clreult breakers ang shown in the following table.

Main circuit breaker selection
HP 05| 1 2 3 6 |76 |10 |15 | 20 | 30 |40 | 50 | &0 | TS5 | 100 | 125 | 150 | 200
AFSE- A0 | ATS| 1A5 | 2A2 | 3AT | 5A5 | 7AS | D11 | 015 | 022 | O30 | 037 | Q45
200230
|MICE RATING | 5 10| 95 | 20 | 20 | 40 | B0 | V5 | 75 | 125 | 150 | 200 | 225
[(AMPS])
AFSD4-" A5 | 2AZ | AT | SAL | FAS (D017 | 015 | 022 (030 | 037 | 045 | 055 | 075 | 090 | 110 [110A
0060 W 030a oFsa, | 0e0s | 132
MCE RATING 0 (10 |15 | 20 | 30 | 40 | 50 | 76 | 76 | 100 | 125 | 150 | 200 | 225 | 250 | 350
aMPE]) |

* For AFE0A -, see equivadant AFS04 -,

Caution: Insure that incoming power leads are terminated on terminals R, 5, T as shown on the wirng
diagram. Do Not connect incoming power to terminals L, \, W. Doing so will damage tha inverter and
void the warranty.

. Connect motor feader cables to terminals L, \, W, Cables should be sized in accordance with national and

local electrical codes based on the continuous cument rating listed on the AF-500 namaplate.

Maote: If a contactor or other disconnecting means is installed between the AF-500 inverter output and the
moton, precautions must be taken to prevent closing the contactor or disconnect while tha inverter is operat-
ing. Fallure to do this may result in nuisance tripping of inverter protective circults. If a bypass amangament is
to be used, cane must be taken to avoid transferring a motor which was running across-the-line back to the
Inverter bators the motor voltage decays. It is suggested that a minimurmn of ona second delay be included in
any transfer circuit. Failure to do this may result in damage to the inverter.

. AF-500 inverters include over current profection sultable to protect a single motor from damage due to

sustained overioad. This protection may not meet the eguirements of soms local electrical codes. In this
evanl, a separate overload relay or thermal switch in the metor windings will ba required, Other installations
requinng separate overload protection are those whens a single AF-500 inverter will control more that one
motor. In these cases individual overoad protection must be provided for each maotor and, in some cases,
individual branch circuit protection must slso be provided, Consult Articla 430-53 of The Mational Electrical
Code and local electrical codes to determing the reguired protection.




The overload protection standard with AF-500 inverters is factory programmed for 1009 of the irverter rated
current as shown on the nameplate. if the motor full load current is less than the inverter rated current, the
averload protection must be reprogrammed. This profection level is programmable using function OF owver a
range of 25% to 1009 of the inverter rated curmani. Refer to the programming saction for mstructons on
changing this lavel.

4.2 CONTROL WIRING - Refer to the Control Wiring Terminal diagram.
Control Circuit Terminal Diagram
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I
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1. All external control signals inferfacing with AF-500 mverters must be conmected using shielded cable. If a
remote speed polentiometer is used, Belden #8771 or equal twisted, shislded, 3-conductor cable shoukd ba
used, Al other connections should be wired with Belden #8761 or equal twisted, shielded, 2-conductor
cable, Mote: If a number of remate devices are 19 be interfaced with an AF-500 invertar, mutti-pair shislced
cable may be used.

Cable shields must be terminated only at the inverter end, A terminal (COM] s provided.

2, Do Not route contral wining and power wiring in the same cable tray or conduit, If control wiring s nun in
metalkc conduit, it should be separated from power wiring run in metallic conduit by at least 18 inches, i
either contral wiring or power wiring are run in cable fray or non-mefalic conduit, the spacing should be
increasad o at least 346 inches,

3. Transient suppressors must be installed on any relay, contactor, solenaid, sclencid valve or ather cod of any
device either controlled by an AF-500 inverter output, providing input to the AF-500 inverter or installed in
close proximity 1o the AF-500 inverter. Failure to properly suppress coils may result in random nuisance
tripping of the AF-500 inverter,

The recommendad suppressor for 115230 VA caoils is a Marcon Electronics #DCR-10825 or equal.

A series connected 0.1 microfarad, 400 V capacitor and 500 ohm, 1/4 watt resistor connected across the
cail terminals can be substituted.

Thaa recommendad means for supprassing a DC operated cail is to place a fast recovery diode across the
cail terminats with the cathode toward the positive (+) DC supply. The diode voltage should be at least 4
times the supply voltags,



4.3 TERMINAL IDENTIFICATION

tarminal by 4 - 30 ma, current
signal

‘RET AL powar teminal AL power ine
LW, W Irvarter output termines 3-phase nducticn molor
% Eor iGround {arminal Ground terminal of imverber chassis
(=] EBrake resistor connecting The resiator for the short-term rated brake & provided and
o tarminal caonnecied whan shipped from the Taciory, When connecling the
optional long-term reted resistor, ramove the wiring for the esistor
3 D Bus ) ouiput mounted a3 standard and conneet to this terminal
Change coda Mo, 38 "0 to "1" for external ressstor,
Fl Precharge conlactor aulput Connaction point for DG link reacior on AFS03-132, AFS04-132 only,
M DC Bk () output Awailable only for 2000230, 11 - 45kW (7.5 = BOHP) and
ABD/AD0MB0 Y, 22 - 132 KW (30 - 200 HFY.
+4 Porwar cutput lermminal for DG 10V for fequency adjustment potestiomater, (Should nof ba
frequency satting connected for any other purpose.}
WAHF Siggreal input 1errminal Tor OC 0 to 10Y, with the madmum fequency at 10 V. Tha input
frequency satting by woltaga impedance s 10 K |, with a DG 5V max., Infernally selectabis.
RF Frequency satting signal input Maxtirmum frequency al DC 44 - 20mab,

Input Impedance: 320

iSO COM terminal Common temminal for controd signals.
FR Forward operation F run when FA and COM connected.
RR Feverse opearation B run when RR and COM connechad,
2DF™ Neo. 2 frequency salecior inpul Selact the No. 2 freguency by connecting 2DF-COR.
terrminal
o 3 frequancy salector inpat Ealact the Mo 3 frequency by connecting 30F-COMM.
terminal

Mo, 2 accaleration time mode
salecior inpul keminal

Salact the Mo, 2 accalaration tima mods by connecting
AC2-008.

Mo, 2 decelaration tima moda
salecior inpul teminal

Selact the No. 2 deceleration time mode by connecting
DC2-C0M,

CONTROL CIRCUIT INPUT TERMIMAL
8
E

Jiogging oparation salecior input
Termminal

Salect jog operation by connecting JOG-COM before connecting
wither FA or AR to COM,

RST Reset signal Input terminal Extermal fault reset by connecting REST-COM for at keast 0.1 sec.
hust opan RST-COM for oparation,
E5 [Exiarnal emergancy stop input Kesp ES-COM sharted unleas the terminal s used for external
Terrrinal emargancy stop. Can ba wsed {0 wire motor thermal switch or
external QL melay,
MBS [Free-pun stop input tarminal Irtesmupts the irmeerter operation and brings the motor to a

coasting stop.

Irverter under aperation indkcator

Dpen collecion cutput, 424V G0ma max.

Lip 1o frequency indicator

Oipen collecior cutpurt, +24 W S0mA mas.

Frequency mater cutput termina

D0 = 1 e (full scale) 1 meA at masimurm freguency.

COMNTROL CIRCLNT
QUTPUT TERMINAL
2 33332

Faudt alanmm cutput terrmin
— 0 FA

—a o— FR
o FC

Indicates that thea invertar has detectad a fault, and that operation
has bean Intermupted by protection circult,

At normal operation:  FA-FC apen

Fauit: FA-FC clome

Contact rating: 250 AC, 034

I Salect the Mo, £ frequency by connecting both 20F and 30F to COM simultaneausly,




5. START-UP INSTRUCTIONS
5.1 WITHOUT POWER APPLIED

1.

tn

Check for wiring emors. Verify that the input power feeders are connected fo terminals R/, S, T not L, W, W,

2. Verily that the connecled power source is the same vollage as shown on the inverter nameplate.
a.
4. Verily that no metal filings, wire piecas or other electrically conductive debris remains in the AF-500 inverter

Verify that the controller and associated motons) are properly grounded.

anclosure as a resull of tha nstallation procedura.

. Check to insure that all terminals are securaly tightened and connectors are properly mated.
. Insure that ary external contacts wined between control terminals FR - GOM or AR - COM are opan.

DANGER! HAZARDOUS AND POTENTIALLY LETHAL VOLTAGES ARE PRESENT IN THIS
CONTROLLER. VOLTAGES MAY REMAIN AT DANGEROUS LEVELS FOR SEVERAL MINUTES
AFTER POWER IS REMOVED. BEFORE ATTEMPTING TO SERVICE THIS CONTROLLER,
DISCONMECT ALL SOURCES OF POWER AND WAIT UNTIL THE CHARGED LAMP GOES OUT

CAUTION: INSURE THAT ALL COVERS ARE SECURELY ATTACHED AND/OR ENCLOSURE DOORS
ARE CLOSED BEFORE APPLYING POWER, STARTING OR STOPPING THIS CONTROLLER.

5.2 WITH POWER APPLIED

1
2

Close the deconnect switch or circuit breaker feeding the AF-500 controlier.

Ohoserve the digital operator interface panal on the front of the AF-500 (or enclosure if the opticnal extension
cable is usad). The “Ready” and “Stop” LEDs should be illuminated along with either the "Hz™ or "A" LED. In
addition, the digital display should be blinking showing the commanded operating frequency (10,00 Hz
factory setting). Refer to Figure 5.1, If this pattemn s not observed, refer to the troubleshooting section of
this manual,

Figure 5.1
OPERATION MONITOR DISPLAY* i
= r-i ﬁ T Flashes 10,00 Hz
Apply power {turn ON MCB), } : ! f E I: ::Z
Displays oparaticn
Operate with | FWD W’HE"" }DDB :E"'W freq
2
A
BE SLIRE OF RLINMING DERECTION = =3 ALARM
— Displays the sel
T ; ; : ED‘" frequency by flashing
= ; : ;
h e — = ALARM

10

* Dofted Bres around digits indicate that the dsplay is flashing.



3. Verify that a camplale circuit exists bebweaean control terminals ES and COM. I the factory supplied jumper is
removed, an external contact (Lsually an external overload reday or motor thermal switch) must be closed for
the Irverter 1o operate. I the digital desplay shows “OLE" this circuit i opan. Once the circuit is closed, prass
Stop on the operator interface panel to reset the alarm,

4, The AF-500 inverter was factory programmed io operate a NEMA design B induction motor over a frequancy
range of 0.5 o 60 Hz, All conirol functions are programmed to be internal, Le., from the digital operator
panel, If operation is to be from extemnal devices (remote start-stop, spead potentiometer, process follower
signal, etc.) insure proper operation from the digital operator panel first.

5. Start the controller by pressing “FWD" on the digital operator panel. Refer to Figure 6.1 The motor should
begin to notate and accelerate to approximately 17% of rated speed. i the motor does not begin to rotate,
press "STOPT on the digital operator panel, emove all power and verify that no mechanical problems exlst
with the motor or connected load. If no problems are found, refer to the froubleshooting section of this
manual,

If the motor begins to rotate but in the wrong direction, press "STOP" on the digital operator panel, emove
all powar and reversa any two motor leads at terminals U, W W,

DANGER! HAZARDOUS AND POTENTIALLY LETHAL VOLTAGES ARE PRESENT IN THIS
CONTROLLER. VOLTAGES MAY REMAIN AT DANGEROUS LEVELS FOR SEVERAL MINUTES
AFTER POWER IS REMCVED. BEFORE ATTEMPTING TO SERVICE THIS CONTROLLER,
DISCONNECT ALL SOURCES OF POWER AND WAIT UNTIL THE CHARGED LAMP GOES OUT

B. If the direction of rotation i comect or has been comected and the controller restarted, set the output fre-
quency for 60 Hz. This can be done in ane of two ways. Use the Increasa (up arrow) or Decrease (down
arrow) kKeys to scroll the frequency up, or enter the desired frequency directly by pressing the numbers for
the desired frequency and then pressing the "SET™ key. Refer to Figure 5.2. For example, to set 60 Hz,
simply press "6, "0 and press “SET™, The controller will accelerate to B0 Hz at the preset ramp rate. Naote:
It iz not necessary to enter the decimal polnt and tralling zeros If vou ane setting whole nurmbears.

Figure 5.2

FREQUENCY SETTING FROM KEYPAD

This satting can be made regandiass if the inverter is operating or not,

1. Press fhe appropriate keys on the panel to set operafing frequency,
2 SET | The frequency value ia sef by pressing this key.

Frequency setting can also be made by | /™ v koya,

"
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7. As the motor and connected load are accelerating through its speed range, kook for any signs of mechani-
cal resonance problems such as excassive vibration or unusually high noise, Note: Motors will run more
noisily when connected to an inverier power supply than when connected to the AGC line, This is normal and
i5 not & cause for concern. if amy mechanical resonance is suspected, use the increase, decrease keys and
try to isolate the frequency causing the problem. The AF-500 inverter can be programmed 1o skip up to five
presat frequancies. Refer to the programming section of this manual for additional details.

8. Press "STOP™ to stop the inverter. The motor will decelerate at the preset ramp rate. If the inverter trips
during stopping, the deceleration time may be set too short for the connected load inertia. Refer to the
programming section of this manual for details on how to set tha deceleration rate. Note: If rapid decelera-
tion and/or quick slop capability am eguired by the application, optional dymamic braking may ba reguired,
Consult your local Sumitomo Machinery Corporation of America mpresentative or tha distributor from
which the AF-500 inverter was purchased.

9. i the machine driven by the AF-500 inverter is not designed to be safely operated in the reverse direction,
reverse operation can be locked out by programming the appropriate function wusing the digital operator
panel. Refer to the programming section of this manuwal for additional details. If reverse operation is desired,
press "REV™ on the digital cperator panel to check reverse operation.

10. If extermal control devices are to be used 1o start, stop and/or control the frequency of the AF-500 inverter,
refer to the programming section for details on setfing the AF-500 for external operation. AF-500 inverters
are factory set to accept 0 - 10 VDG or 4 - 20 mADC for speed control, If operation is to be from 0 - SWDC
or 0 - 7.5V it is mecessary o reposition 8 jumpsar on tha main control board. Refer to the diagram below
to determine the jumper location and proper position.

CONTROL BOARD

J1=0- 10V (Factory)
J2 =0-7.5V
JI=0-5Y

J1 = J3 Jumper

11. Onca propear installation and operation of the AF-500 inverter has been confirmed, parameters can be
changed to suit the application requirerments. Refer 1o the programming section for detailed instructions,



6. PROGRAMMING

6.1 OPERATOR PANEL
Fig 6-1 — QOperator Panel

QPERATOR PANEL FUMCTIONS

MONITOR MODE DISPLAY | ——

Digplays that the panel ks ready to sccept key input. Indicates type of flunction

| LEVEL METER |
Displeys parcentage of the output freguancy loed.

| 7-SEGMENT MONITOR |

Displays trequency, Mabor current, program
parameters and tault codes,

| OPERATION MONITOR DISPLAY |
Displays forward/reverse/stop status,

| OPERATION COMMAND KEYS |

if axternal relay sequance |s wsed and function code
Mo, 4 is set to (1), thess commands are ignored,

STEPXETE

Feys used to callbrate the
» Slops Inv f for: frequency meter and to changs
» If axternal relay sequence (s usad, this function ks ignored the frequency continuously.

tinfema nckin o, S1-Giatio L), Change the No. of the function code

= Clears the program under program writing at READ modie
* Resets alam indicalion and pratection cincust.

|NUMERIC KEY PAD |

| FUNCTION SETTING KEYS | — —
Feys used 1o set, change and confirm the functions

« Charging the sel valses: Some of the functions can ba
changed even when tha inverler is being operaled.

* Checking the set values: This can ke perfomed
anytima.




6.2 FAULT CODES

If the inverter protective function activates, it stops the inverter and displays the cause on the monitor, The Inverter
continues to operate, while £, U0, or 0L s flashing.

To restart nparatl;:n. reset tha alarm by pressing| stoe |, turning OFF the power or by external reset signal
(close RST-00M).

ERRCA INDICATION | DESCRIFTION OF FAULT

E Inproper Ky Séquence or paramater can't be changad
= during opearathsn,
Erﬂ Missoperation of Intermal ROM or RAK
E.I'- f: Missoperation of internal CPU.
EL—FH m:mmwgmmn (180% of the

Cwvercurrent detected during deceleration (180% of th
0L Pd rata:l-dl:Jurl'ﬂ! far the unﬂm : -

E['Pn Cvercurrent delected during normal operation {180% of
the rated cusrent for the uril is detectad)

S[E Dutput shor cirouit or ground detectad.

EU DG Bk overvoltage
-’;_ U :nmnmll:;mﬂlﬂgﬂdﬂbﬂnd due o powear failure, or
prower |oss.
OH Owverhaeating of the cooling fin detected
OLE Terminal ES-COM is opan
EL Inwertar overiosgd delected [150% of the value for the

elecironic themmal selling delected for more than 1 minuta)
EUQH DBR overheat detecied (flashes for 10 seconds)

Fb Blown fuse (Mo fuse for AC200V 0.4 ~ 3.7 KW units)
Mode Indications
READY Indicaies that the respactive operator pane| ls selected as the contral device whan tha
DO¥5-5 remode oparator is used
He Incicates thal the display is showing operating frequency. The “Hz” indication will fNlash
wien the stall prevent function is operating during freguency display.
A Indicaties that the display is showing output current, The “A" indication will fash when the
atall prevent funclion is aparating during motor curment dizplay
Level meter Display

FREQUENCY RATIO | Displays the cutput frequancy in 10% steps with the maximum requency sel using
MODE tha WF pattern as 100%:.

LOAD RATIO MoDE | Displays the current ratio of load with the value for overoad capacity
50 x 60 sac = 3000% sac, as 1005,
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If you pressed | PROG | by mistake and a change of setting is not required, press | SET \ to return to the original value,

If you press keys in the wrong sequence or selact a function which cannot be changed during operation, | Errl
is displayed for a few seconds. After the display retums 1o normal, start the procedure over,

6.3 FUNCTION PROGRAMMING
Programming ary function is a simphe five (5) step process:

1.

2,

 §

4,

F'I'EGE‘ FRDG ‘ {Display shows [} Figure 6.2 Operation Panel

1'JHI-|J-I}HIEIJHMHTW

Preess function number D throwgh 55
[Display £ 2/ XX whers XX = function number)

Press | READ | {Display shows atored value)

Press numbersed keys for desired value
Display shows keyed-in valus)

Wi O— - - L R

g,
| then sat value, for five (&) seconds
to werify comect input.
NOTES ON PROGRAMMING:

1.

To return to the nomal operation mode while programming, press the "STOP” key if stopped, the “FPWD~
or "RENT key if running. These keys will return the display to the normal meter display, as selected, without
affecting any preset program or the operation. Theses keys will function in this manner even when the
Operation Command (Function No. 04) is from extarnal devices.

. Except &s noted in Figure 6.5, some functions may be read or reprogrammead while running: all functions

may be read or reprogrammed while stopped. Pressing the “FWD, *REV™, or “STOP" keys, or having the
external forward or reverse contacts opened or closed while programming will return the AF-500 from the
program maode to the normal moda,

Program code numbers 00 through 09 may be input as two digits or a singlile digit, for exampla,

|Imﬂ m. “E.h

The standard adjustment will operate a standard 1200 RPM, 1800 APM, or 3600 RPM induction mator of
the same nameplate HP as the inverter. It is suitable for constant torque applications which do not require
high performance response or high torque. In the standand set up, all starting, stopping, and speed com-
mands are input directly to the AF-500 using the Operation Command digital keypad.

Changing any set up parameter on the AF-500 is very easy, using the simple five step process described
abowve,

15



PROGRAMMING EXAMPLE (Typical of All)

Change Mo, 1 acceleration time from the factory setting of 5 seconds (to reach 50 Hz} fo 15 seconds.

Example 1 - Changing 15t Accel Time

OFERATION MONITOR DISPLAY REMARKS
PROG|(| B Cd E Displays Code No.
READ 5 g Displays tha presant satting,
Displanys new setling
L 5 ;5 {Mas, BE9g)
SET
[dgE Altermates for 5 seconds.
H this key is pressed bafore &

Y s e s 5 ﬂ [}' g Retums to display bafors
returns 1o the onigingl . PTPTRTA,
operating values immediaialy.

Foda; Af lmasst ane zero (0F must be input when enlering o decimal value leas than ons.
Ex I you put in 05, operats the key as [0] [-] [§]
* |f a wrong number was accidentally put in, enter 0 until the number scrolls off the display, then enter in the
comrect number.
Example 2 - Cormmecting Improper Data Entry
DPERATION MONITOR DISPLAY AEMARKS
2 (Wirong rumibser) E

c0u

2001

0oils

Inipul the comact nUMeRas,

» Displayed data is cheared by [ STOP ] key when inverter is stopped.

= [f wrong furction code Mo. is put in, press the comect number and ignore wrong number.

16




6.4 CONFIRMATION OF SETTINGS

1. STEP PROCEDURE
Example 3 - Check setting of 15t acceleration time (Cd08])

OPFERATION MONITOR DISPLAY REMARKS

o CdO0 —
2w CdO]

R CdO0E
seso 15 [ Dipleyssting
| pe | [ LJOG
] Ew— 5.0
A 5.0 e

s0.00 i

-
A IRY4 kays scmoll up/down displaying aither the Code Numiber or data depaending upan the last press of the

READ | ke,

2. DIRECT PROCEDURE
Settings can be checked by m-sslng! PROG | — (Code Nurmiber —

SET | returng to the original display without changing any data.

=

Mote: Confirmation of settings can be made regardless of whether the inverter is operating or stopped.

17



6.5 PROGRAM FUNCTION OVERVIEW

FUNCTION FUNCTION SETTING FACTORY COMMENTS
HUMSER RANGE SETTIMG
oo Auailiary Frequency Seiting | 0.5 (o 40000 Hz 10 Ltz webeen funchion 82 s set to display curent
o g
o Fraquency Satting Meathad | 0: Fram keypaed a Do Nl Chasnigs apadalion eominand,
1: External signal s lunction #4
2: Binary signal
3. BCD =gnal
oz Mater Ciaplay : Fregquendy [HZ) 0 Lisa siap Key Tor spesd change when metenng
1! Currand Ampa (A Irgpuancy of apsed, Sped, s unclion 44,
2 Spesnd Aciual molor speed determined by feedback.
3; Achual mobor spaed Saa lunciion 4532,
03 Bar Graph Display o Fraquancy % v} Current % display |8 only ascess of prasal
1; Crvercumaend & mahar csarioad protection, see funclicn §7.
=l Dpsration Command : From keypad o Does not change frequancy setiing mathod,
1: Extemal desices e furschion 81
05 Walts per Hz Patiem 1-24 2 Ealact using volls per Hz graphs. Uss #2 far 80
Hz mamimum, 84 far 120 He maximum with
consiant HP abows B0 Hz.
“[s5 Waoltage Bosst Pattam 0 Auite b ) Salact using boost
1 — 25: manueal Doosl Pububnu-ul:um:ﬂ:dmlj Settings 3-13 for
cormian orgus applications.
ar Maior Eleciranic Tharmal F5 - 100% 10 Current leved at which the owardoad shut-down
Crwaraad Praleclion timer s activaled.
o8 B Accelaralion (L1 fo B9800 seconds par & Functicnal when operation command funclien
5 He charge #4 i= from the keypad or from axtemal dovices.
u:] ¥1 Dacalarabion 01 e DOOD saconds par 5 Furtional when opemalion command funciion
50 Hz chamge ¥4 i from the keypad or from axtemal devices.
10 #2 Accoloration 01 bo 94559 seconds par 1 Functional when oparation command funclion
'.’:l'.'IH.::rJ'l;l.nEn- &4 ig from exteemal davices. T
1 ¥Z Dacelerabion 0.1 bo 9999 seconds par 10 Functional when oparation command funclion
EJJthl‘m.rrgn ¥4 is from exiermal dovices
12 ¥7 Prasat Frocusancy DLSD 1o 4000 HE 20 Furclional when opsmlion command function
13 #3 Presat Frequency 050 10 ADHO Hz an 4 8 from exieeral devioss.}
14 4 Prasal Frocusncy 050 io 400.0 He 40
15 Jogging Freguency 050 1o 400.0 Hr ] Funciional when operation command funclisn
84 g fom eaemal devices, |
14 Starting Froquency .50 o 500 Hz a5 Frequency culput begins al selected value. Mo
cperation urlil speed command i all or abowe
salacted value.
L) Maximum Froquency Limid | 0,50 1o 4000 Hz &0 Woltz par HE pattem (lunclion #5) wil also limi
thia eI Tradusency, orulpal
by 130 HZ rexquires redsal of function 827,
18 Minimum Freguency Limit |0 o 400.0 Hz L] Fraqussncy cuipid beging at selecied valus,
Chatput ramaing &1 salected valus wtil T
apnad command 8 abve the sakaciod valus,
18 Frocusency Biss 0 b A00.0 He 1] For adjustment of exctemal signal al e
minimum signal Inved Ema or 0WVDC),
o) #1 Freguency Avoidance 0 bo A00.0 He 1] Preneands oparation from 0.50 Hz balow the sl
e #2 Froguency Awoidance 0 bo S00,0 Hy 0 Ireqquency 1o LS50 He above the sl frequency,
o A3 Fm:!.rmp Apaicanco 0 bt 2000 HE ]
i | #4 Froguoncy fAwoidanca 0 b 4000 Hz 0
24 #t Frequency Avoldance 0 b 4000 Hz 0
28 DG injection Brakirg 0: Mo injection beakong o
Vallage Satting 1= ¥; Bralng rate
ki D injection Braking 1 = B shoonds 1 Braking lima begins when frequancy reduces
Braking Time o stariing Mequency hunclion #16.

" bay only ba sab whan nal in Tha un mode.
T Externally actvated ACCEL, DECEL, prese spesd, jog funclion requirs maintained device.
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FUNCTION FUNCTION SETTING FACTORY COMMENTE
MBER RAMGE SETTING
=27 Mawimium Fregquency Limil | O Mo §mil 1
1: Limil 120 Hz
2B Curreni Limig o Ko imiia ] Fuructisral in balh accel. phass and nn
#c Acceloration = Functonal | 1; Show s pondss phases. Aesponas rales are a factor of accel.
at 160% ourent # Modoraie responsa and decal, rabes and C.L. sstling.
B: Aunning — Functional af | & Ouwick responss
100%: curenl
ba) Sall Prevantion (& During acced. only a Salacks whan curmand lima is applied to pravent
(Sabactor of curmant limit 1z Dourireg run. ainly siall, Soa function #28,
application) 2 Bath acoel. and nun
a0 Coagling Matar Restan 0t Mormal mode o Whmmmrmi_hummlm
1: Restart mada aperation al frequency equivalen 1o coasling
spaaad of AC matar,
an Calibrate Exlemial Lt Normal mode a To calibwate, Increana’decraans kiys will
Freguency Meler 1z Calibrabe incraase of decrease Tha sigral [o an axiemsl
frequenoy mobar (0 =1 mA],
32 Mot Restart Afvar Trip 0t Ko restan ] Hulo restarl will resef and restart aftor tip,
15 Auto meslar IEbEnwallmmﬂ.
2 | Alsrm Signal on Pewsar ¢ M signal a
D-l.rlagl 1: With skgnal
LT | foceleration'Decolaration e Linsar W]
=35 Remate Digital Kaypad i Remata kaypad 1 Aclivatas DOS-5 aplien
Continugsus Opanation 1: Faceplate keypad
6 Rasal to Faciory Sattings | 0 Mo reset 1} When reset [s sefected, all adjustmants mum
1; Apsa bo ihe original faciory saltings.
ar Fotor Ovodoad Selection | 0; Standand matar 1 Saiting #0 does nol allaw full curen al
11 bnyarier malor reduced i . Setting #1 allows full
currenl al all frequencies.
338 Cynamic Braking Selection | 0: Standard o Fachary astiing lor 230V is #0,
1; Exipmal resishor 1 A6 i,
=35 Fiator Aolation 'II'.]: Forward or revess i)
1! Forward only
2 Roverse only
40 Haypad Logkout 0: Slardard o Locked seting pravents tha changing of
17 Loxcioad intemal adjustments.
41 Faypad Slop 0: Mo keypad stop 1 Prosides keypad stop whan functon B84 @ sat
g 1: Koypad stop avallabbs for extemal operation
42 | Frequency Gain 20 = 200% 100 For adjustment of external signal at the
mraxinum signal level [20m or 10005,
43 Mator Pastart Aftor 0 Mo aiste seestart 1] Sat at 0" 1o prevent auto restar after power
Power Cutage 1: Coasling reslan oulage. Mobe: bust use rlay when coerabing
 Lorg H2 reatan with extemal devioss,
Fri Epend Display L0 = 500 1 Provides outpul display a=s multiple of s
Irquenicy.
45 Bias Palarity O Posthe Elas L1 Function A01 sal extemnal. For setling polarity
1: Magathen Blas anly. raler lo lunction #18.
45 Fourth Fault Ococurence Cause of Fault nomne Faull data memory is maintained wilh power
47 | Third Fault Occurence %;—: %5 g.:E aff. Hﬂ’f’*;'}' by ﬁ;‘mﬁ?ﬂ 1{'55[15“ fault
afrcal cal descriplion,
48 | Second Fault Dcoumenca  |ncpn oL et g o
44 First Fault Occumence BUOH Fb *LU function only during inverier apsration,
B0 | Cwar Faull Data 1: Clear Data - Wil not ciaar automaticaly,
B1 Alarm Signal on Faull Tip | 0: Mo signal a Signal i resat by Ao reakat,
1: 'With signal
"62 | Spaed, Setling Method 0: Mo feedback 0 Lisa 1o aelect spasd satling melhod when
Fesadback Sigral 1: From keaypad oparating with optional OPG feedback card.
2: Exiemal =ignal
83 Spead Satting 0 - 3600 APM ] Lise o saf spead in BPM rom keypad wihsen
funclion #52 ts saf to keypad,
B4 Frspiitvack Giain |0 - a8 100 Sais proponianal gain.
.3 Crifaed Caonstan 0 — G 250 Sais iriegral gain,

* May only be set when not in tha run moda
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6.6 PROGRAM FUNCTION DETAILS

E-El'lﬂﬂ SET FREQUEMCY

» The function to sat operating frequency. Especially, whan tha monitor displays cument (Cd(2 = 1).
# Settable range of frequency is 0.5 - 400Hz.
Mote: Mot functional when Cdil = 1 (external)

WS IE}N sELECT SETTING PROCEDURE OF FREQUENCY
» This iz the function to select operation panel or external analog signal 1o st the output frequency of inverter,
Cdi1 =0 Set frequency on oparation panel.
Cdoi = 1: Set frequency by external analog signal (4-20maA, 0-10V, efc.)
Cdo1 = 2: Set fraquency by binary signal (Requires ODI card)
Cdli = 3: Set fraquency by BCD signal (Requires OO cand)

l"_--l:J'lﬂE'—|l SELECT MONITOR DISPLAY DATA

» The function 1o selact the monitor display data
Cd02 = 0: Display the frequancy (Hz).
Cdi2 = 1: Display the cument (A),
Cd02 = 2: Display process units (RPM, FPM, etc.). See Function d4.
Cd02 = 3: Display actual motor speed (Requires OPG card). Sea Function 52.

m_EEL.EET DISPLAY DATA OF LEVEL METER

» The function to select the display dala of level meter.
Cdi03 = 0: Display the ratio (%) of cutput frequency to maximum frequency of the selected
ViF pattern.
Zd03 = 1; Display the overoad factor (%6). (It displays the rate of present overdoad
E0% x B0 sec. = 3000% . sac. as 100%.)

=I5 0 sE1LECT OPERATION COMMAND
+ The function to select operation panel or external signal to perform the inverter run-stop operation.
Cdd = [k Operation on operation panel
Cdid = 1: Operation by external signal

Mote:  This parameter cannot be programmed If an extemnal contact shorts FR-COM or RR-COM.
These contacts must be open to change parameter,



PROG

6>

h,

o>

READ

>

DaTA (O SET

SELECT V/F PATTERN

4]

» Select any one from the following 28 pattarms.

40%
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PROG |[>| NO.

>

READ |[>| DATA || sET

W= 11]2] seLecTToROUEBOOST

* Select any one from 0 - 25 patterns

DATA HO. DESCRIPTION
o Auts boost
1.2 For varabile torgque load
3-13 “oltage boost at lower frequency
14~ 25 For vallage change io compenzals
four bang miotor fesder cables,

Mote: Auto boost raises the voltage automnatically
during acceleration and Increases the
starting torque, This operation functions
only at the time of acoelaration.

Sargabde Fange

100%

Dutpul Valthge

Output Woltepe

b
pr

25

Eh-_-__u________
E

Eoftom

Cwiput Fraguency (HE)

100%:

E

Bottom Frequency

Cugpiat Froequency [ Hel

Cutput Valtags
B
#

e e e e e i T

Dutput Valiage
=
:!

Bartom Frequency

Dhsipuat Fraguency {Hz)

100

Cutput voliege

|
Botiorm Froguimesy

Output Frequency [Hel

I
|
I
|
|
|
I
|
i
|
|
I
|
i
J

Bottem Fraguency

Cuput Fraguency [Hz)
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=1 ELECTRONIC OVERLOAD RELAY

If the overload relay trips, the inverter stops operation to protect the motor from heating.

It can be sel in the range 25-100% of imvarter ratad cument.
s |f the electronic ovarload relay is nol requined, set CdO7 = 0.

4! Line: Standard mater (T3 7=0)

___ Dotted Une: Specialissd motar
for invorter (CoddT=1)
] ] i

20 [ [} 60
Output Freguency (Hzl

Abowable Contiruous Cument (%) *
g

Trip Tirrss (mirc)

100% Seving

- L
100 160 180
Losd Fectar (%]

*The allewabls conlinuaus current of & ren-irverber duty mater is redueced of reduced sulpul Treguency.

Mote: 1. I mose than one motor is connected to the inverter, each motor must have overload protection,
Motor thermal swiltches or axternal overload relays amre suitable. Mormally closed contacts can

be wired between terminals ES-COM to stop the inverter

2. Note that electronic overload relay is not accurata under 5 Hz.

3. The factory setting Is 100%



PROG

= 0]=] SET1ST ACCELERATION TIME
m SET 15T DECELERATION TIME

m SET 2ND ACCELERATION TIME
(= BB SET 2MD DECELERATION TIME

* 2 acceleration ima and #nd deceleration tima are available only when operation command sefects the external signal mode
{Celld = 1). They are activated by axternal cordacts wined batween tarminals AC2-C0M and DC2-COM.

o Acceleration time and deceleration time are the times required for S0Hz changa of frequancy and the

settable range is 0.1 -8999 sec.

» Each of the 2 modas ara individually settable for acceleration and decaleration time,

24

Cuiput Freguency

//

-

2nd Acceleration Time

181 Acesleration Time
]

i
]

Thms

15t Deceleration Tima
=i

[ 11

[
d
1
|
i
|
T
I
|
1
i
i

drd Dacalaration Time

L ]
L]

sl -

FR [or HA) — COM shorad

ACT — COM ihoomed

DEY — 08 shomed
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=B /=0 SET2NDFREGUENCY

=N E N SET3RDFREQUENGY

=Ll SETATHFREQUENCY

* 2nd - 4th frequency operation s avallabia only whan the setting procedure of frequency selects operation panal (G001 = 1),
and the eperation command sefects axienal cparation signal meda (G404 = 1],

» Dperation at dth speed is obtained by shorting both 2DF-COM and 3DF-COM.
= The frequency is settable in the range 0.5 - 400Hz. however, Cd0S, 17, and 27 take priarity.

Dunpeit Froouemesy

_

188 Fraguancy

2nd Fraguancy

1
1 % 3rd Freguency

4th Fraguency

Time

— e

FR for RR) — COM shorted

20F — COM shartng

;‘JDF — COM sharied

=0l SETJOGGING FREQUENCY

* Jogaing operation is available ealy whan opesalion cormmand salecis the exterral sparation signal mode [Cdld = 1).

= Short JOG to COM terminals, then, short FR -COM lor BR - COM) or shord JOG-COM simultaneously with
FR-COM ar BR-com.

Chagpar Friguengy

Jagging Fraguency

| Timin

_

|—JG'G = G sharted

E T TP
mmemebke = -
PN E——

= 9

FR far FFE) = SOM shormed

Mate 1. JOG-COM must be shorted prior to or simultaneousty with FR-COM or RR-COM. I JOG-COM is
shorted after FR-COM or RR-COM, the jog command will be ignored.

2. Acceleration'deceleration times are fixed at 0.1 sec./50 Hz,
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PROG [ MO, ‘Q}nmﬂ}mt{} sET

+ Start frequency is the point at which the inverter will begin operating. It can be set in increments of 0.01 Hz
betwaan 0.5 -50 He,

gl
; B0
3

‘Eu-,

Frequancy Sstup Signal

Mote 1. The inverter will not start if the start frequency s set higher than operating fraquency.

2. Once staried, the inverter will continue to operate even if the commanded frequency B lower
than the start frequency.

ISR et MAXIMUM FREQUENGY LIMIT I
(AR [=8 SETMINMUM FREQUENGY LIMIT |

* These limits take pricrity over inputs from the panel keys or external signal,

Max. Froquancy Lima

Crutput Frequency (Hzl
Y
b

=" Min. Fregquency Limil

Frequency Sagnal

Mote: Be sure to et the max. limit higher than min. Imit and max. limit higher than starting frequency.
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The Frequency Bias parameter is usad to shift the point at which the inverter begins producing output when the
frequency setting signal is set for external (CdlM =1}, Frequency bias can be set positive or negative using function
45, Positive and negative bias have different effects as described below and shown in the respective graphs,

Positive bias - has an effect simitar to the minimum frequency imit setting except that 1) it only functions in the
external mode and 2] the output frequency beging to increase immediately with increasing input signal unlike mini-
mum frequency whera the cutput frequency does not begin to increase wuntil the input signal exceeds the level which
would have resulted in that operating frequency. In addition, setting the frequency bias to be equal or greater than the
start frequency, will result in the inverter starting as soon as a start command is received instead of waiting for the
input signal o reach a level which would have resulted in that operating frequency.

Megative bias - affectively shifts the point whera the inverter will bagin operation, and freguency will begin to in-
crease along the X axis as shown on the Megative Bias graph. This is accomplished by programming a frequency
balow zem (negativel that the input signal level must overcome before the cutput frequency begins to increasa, Since
the inverter obwioushy cannol output negative frequeancy, the result is a clamp on the output wntil the appropriate inpat
signal level is reached. Refer to the example below for a typical procedura for sefting negative bias. Mote that onca
the Inverter begins to produce output, the minimum frequency is controlled by Tunction 1B, Minimum Fraqueancy
Lirmnit, ard the inverter will continue to run at oF above this point until the stop command |5 eceived or an external run
contact opens.

MAY [--——=———————m oo MAK -

Fraguancy (Hz|
Freguency (Hz)

Bles
% 57510V BT 510V
4 A 7 Z0mA
Inpert Signial y Inmut Signal
s
FPomtvg Hiss Mogaire Bias
{i5d 45 = O ICd 45 = 1]
EXAMPLE OF NEGATIVE BIAS:

Suppose the inverter is to be controlied from a 4 to 20 mA signal and the application requires that the output fre-
gquancy not begin to increase wnfil the input signal reaches 10 mA. This can be accomplished by programming the
approprate negative bias frequency as follows.

First, for calculation purposes, the input signal must be referenced to zero which, for a 4-20 mA input means that 4
milst ba subtracted yielding a 0-16 mA range. Then, determine the slope (m) of the Frequency vs Input sigral by
dividing the maximurm fraquency (usually 80 Hz) by tha difference between maximum input signal (16 mA) and the
desired input {10 mA) whera output frequancy is to begin (16 mA - 10 mA = 6 mA), The slope (m) = 60 /6 = 10.
Using the calculated value for m, solve the standard linear equation ¥ = mx + b whene:

y = the gutput frequency atthe x axis = 0 m = calculated slope frorm above = 10

x = thie input signal value where increasing output Is to begin referenced to zem = 10 mA

b = the y axis crossing point and the blas frequency which must be programmed.
Lizing the above and sobving the equation for b we find that

bey-mx=0-100=-100 Hz
To program this frequency, first be sure function 45 s set to 1 1o sedact negative bias (Cdd5=1). Then program
function 19 to egual the required bias frequency (100).
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SET JUMP FREQUENCY 1
REERJN < v rrcauencr =
IEEE] oo v rccverors
m SET JUMP FREQUENCY 4 |
m SET JUMP FREQUENCY 5

* LUpto 5 jump points can be sal. Tha inverter will not produce output from - 0.5 Hz to +0.5 Hz
fram set Jump irguancy.
= [ wider jump ranges ane requined, 2 or mone jump points can be programmed in 1 Hz increments,

o e - - -~ - -

Sertting of J F requency
- Duitput Fraquaency [Hz)

Mote: MinMax frequency limit takes priarity if jump frequency i outslde the limits.
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= F=del SET BRAKING RATE

= f=d=] SETDC BRAKING TIME

* The DG braking rate (Cd25) is programmabile over the range of Cd25=0 (zem), No DG braking to Cd25=7

maximum braking. DG braking cument is applied after the deceleration ramp reaches the programmed
start frequency.

= [ braking time (Gd26) is programmable ovar the range 1 - B0 sac.

i

]

g

E T2t

i

]

Sy Fﬂqmul ————————————
f Bl o T
: :
1 T
H T
Braking Tima

MAX. FREQUEMCY CLAMP :II

= Faclory programmed to imit output frequency to 120Hz for safety (Cd27T=1)
= [f a WWF pattern above 120Hz is selected, remove the clamp by programming Cd27=0,

CAUTION: Consult motor and machine manufacturer before operating above 60Hz.
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| rero

n.m‘tt} SET

SELECT OVERCURRENT STALL MODE

Operation is affected by the satting of Cd29.
During acceleration, the acceleration time is increased i inverter output current exceeds 150%:.
During steady state, If inverter output current excesds 1009, the output frequency ks reduced,
Refer to the table below and program 0-3 comesponding to the desired effect,

“LUEI DLURIMG ACCELERATION AT STEADY STATE
o Ho stall profective function
EFFECT DLIRING ACCEL EFFECT DURIMG STEADY STATE
1 Double Accel Tima Freguency kowers at 4 imas decelaration time.
Fi T=1/72
2 Cusdruple Aceal Time Frequeancy lowers at 2 fimes deceleration time.
F/ T=1/4
4 Siop Accel Uintil Cument is Reduced Frequency lowers al decelesalion lime,
F¢ T=D
o
1 a i 7
: :
3 i
: £ | ;
1 =
; - :
I &
|
Time —L

lrverier Curramt
2
F

Y

Irnverier Currant

T —

Mate: Hz or A lamp Mashes wihen stall preventve funclion is activaled.

= F=d> | SELECTSTALL PREVENTIVE FUNCTION

* This is the function to select overcurment stall prevention to be active during acceleration, steady stata
or both,

Cd29 =: Operate only during acceleration time.
Cd29 = 1: Operate only during steady state.
Cd29 = 2: Operate both duning acceleration and at steady state.



PROG

o>

. r;::‘m&

DATA

>[=]

==l COASTING MOTOR RESTART

# Al=o rafer to Cd43. Allows the inverter to restart and malch output freguency to molor coasting speed before
applying voltage.
Cd30=0: Mo restart. Cd30 = 1; Restart at motor coasting frequency.

Invesiar re41aming poant

0N
1
Power Supphy |
OFF!
|AL Lina) "
Mortor 5o

T rtir

Output Freguency

|Farier

]
|
1

I
I
|
I
I
|
|
I

|
|
I
| M

Chirput Yolioge I

o

|
—-lr a0 I-—
Speed counting and
penchirsning ta motor

Mota 1. Direction of motor rotation during coasting should agree with the “FR or "RR" command,

2. Cdod must be "1™ and FR-COM or RR-COM must be maintained.

3. There is an appmx. 2 seconds delay after power supply recovers,

4, This function differs from function 43 in that function 43 causes a restart only if the powear was not off
lorg ernough 1o cause a contral power kss (appmox 2 sec.). Them is no 2 second delay.

5. Also, Cd3Z2 =1

Ldd!

1. Dperate invarter at maximum output frequancy

CALIBRATE EXTERNAL FREQUENCY METER

2. Set Cd31=1 and adjust the meter indication to 100% with| /™ | ‘ V4 |kﬂ?s.

3. Presg| 5ET

key after complefing calibration. Cd 31 will automatically returm o 0.

M
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T2 Pl ALTOMATIC ALARM RESET FUNCTION

= [ Cd32 =1, overcurrent and ovarvcltage trip will be resat automatically and the mvarber will nestard
automatically if Cd30 = 1. If the inverter trips 3 tmes in 20 seconds, it must be reset manually,
Otherwise, the motor coasts 1o a stop and the imverter must be restarted manually,

Iz ] ALARM AT POWER INTERRUPTION

* (Cd33 = 0 No alarm output

¢ [f Cd33 = 1, alarm relay will pick up when inverter i tripped by protective functions (ALARM). Mote that
during loss of power, the alarm relay only maintains for approx. 1 second. i is automatically reset when
the power ks reapplised.

Mote: The alamm relay (function} does not work during under vodtage LU if the invertar is not operating,

= =] SELECT AGCELERATION DECELERATION MODE

* d34 = O Ramp mode only [other mode s not avallable al present)

L-dj'i SELECT REMOTE-LOCAL CONTROL OF INPUT
FUNCTION FOR OPERATION PANEL

» [f optional remote digital operaticn panel is installed {DOS-5), this function is used to fransfer the function
from the local panal to the remole panal. The ready lamp lights on the salected operation panel:

Cd35 =0 remole panel Cd35 =1 local panel
Mote: Control translers back to the local panel if the remaote panel is disconnected or if Cd35 is set to
"0" on the remota panel,

INITIAL FACTORY SETTING

s |f Cd3E = 1 is selected, all function code data is reset to orginal factory setfings.

Fd37 ELEETHGHEMLMHE,A‘I’HEH‘GIHEE

* This function sedects motor derating for continuous operation at low frequencies, [See CdOv.)
Cd3T = 0; Standard motor (not suitable for constant tomue at low frequencies without overheaating).
Cd37 = 1: Specialized motor for imverter - 10:1 constant torque ranga.

W E12] ovNAMIC BRAKING RESISTOR SELECTION

= The functiocn to salect the buit-in braking resistor or external ressior (optional),
Cd38 = 0 Using built-in DB reskstor [Only for AC-200V input 0.4 - 7.5KW units)
Cd38 = 1: Using External mesistor (optional).

* Only when the data us set to “07, “bUOH" alarm Indication on AF-500 display is availabla, when DC link
voltage reaches DC3E0V (or DG 7200 for AC 400V line) by regenaration, and deceleration time is extended
by 2 tirmes the orginal setting.




=) MOTORROTATION DIRECTION

* This function s=lects allowable motor rotation direction.
Cd339 = [: Both forward and reverse operations are possible.
£dag = 1: Only forward operation is available,
_ Cd3g = 2: Only reverse operation s avallablie,
Mole: External FR or AR contacts must be open to allow changes o this parameter,

emotocr

* Prevents unauthorized data entry from keypad,
Cdd0 = 0: Data changeable, Cdd0 = 1; Data not changeabla.

Mote 1; ¥ Cda0 = 1, is displayed when an attermpt is made to change pragramimed pararmaters,
Z: The cuiput frequancy can be changed by direct sefing or step seiting.

W= Il STOF BY PANEL KEY

# This function enables the inverter 1o be stopped by the “STOF" key on the operator panel even when tha
Inverter |s operated by external FR or RR contacts.

Mote 1: This function is activated only when Coda Mo, 4 =17 is seleciad.

Mote 2; When Code Mo, 41 ="17, restart of imverter will not occur until the initiating contact opens
and recloses.

]
-
y

L]
1 H !
FAor AR :m “].pﬂ: g
I T K —
1
{oN : i
Parai ey | Stop | OFF, {
Pl
I []
:
Step Lamp OFF oM
!__ Possdbée to Imput data
I mpoeaiisle 1o input Ma. d = “0r

Dwan No. 4 =0

Mota; f remobe controd paned is used, this function & not activated whan the panal lemp “READY™ & off,
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FREQUENCY GAIN SETTING

s Sets the gain of extarnal analog signalks.

»  Satting a gain of 100% results in the inverter reaching set maximum frequency when the input reaches
100% of s nominal value,

Mote 1:
Mote 2:
Mote 3:
kMote 4;
Mote 5:

-
]
1
i
i
i
i
i
|
1
i
i
I Sumpar J1 for 100V
i Analcg Sgrel
= n Jumpaor J2 far 7BV
o 10 [7.5Y, BV
&, 20mA Jumpar J3 for 5 4

This function is available only when Code Mo, 1="1".

100% comesponds to the maximum frequency of the selected ViF pattamn.

Level meter indicates the ratio of the 100% as Max. frequency of V/F pattern of Code Ma. 5.
In case of Bias = Gain, frequency is clamped at OHz.

If the maximum frequeancy of V/F pattern exceeds 120Hz, gain satting of langer than 100%
is ignored and fixed at 100% and input data of Coda No. 42 will not be changed.



!Pmn[;} Mo, B

W=k =1 /UTORESTART AFTER POWER FAILURE

= Also refer to Cd30. Cddd sets the Inverter response to a brief (less than 2 second) interruption
in nput power.

Cdd3=0

Mo restart

Cddd=1

Auto restart af coasting metor frequency

Cdil=2

Aufo restart but from Initisd ster frequency.

(Wil be used whan motor stops immediataly.)

Poweer Supnly
(A Line)

Eni. Sw

|FF, ARy

A F-500 Control
Porwer Supply

Maror Spiacd

1a5mE

 —

Maba 1: If sutc-start is reguired for longer powar tailure, Cd = 3D should also be sat.

Note 2: For auto

restart to funciicn in axdemal conired mode, "FA” or "FA” fo common must ba mainismnesd,

=k &) SPEEDMULTIPLIER

* This function enables the digital indicator to be used as speed meter display. Calculate the required

multiplier by dividing the maximum units fo be displayed by the frequency which produces maximum units.
Ex: for 1750 APM at B0HZ, 1750 divided by 60 = 29,17,

Mote 1:
Mote 2:

Mot &
Moite 4
Mote 5:

Mot &

Hz and A lamp will be OFF

Input a multiplier against the frequancy. (A unit can not be displayed.)
Indication = multiplier x frequeancy

Range can be sat from 0.02 to 99948,
If the result of counting is more than 4-digits, the display shows “2983",

When the display is set for speed, fmquancy can be changed from the operator panal by
Codea Mo, 00, or by using step keys.

Display indicates “0.007 when motor is at a stop.
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W= k=Y BiAs POLARITY

= Sats polarity of the bias frequency set by Code No. 19. Set Cdd5 = 0 for positive bias and Cd = 1 for
negative bias.
Mote 1: Activated only when Code Mo, 1 ="1"

' qut:ln'rﬂ'lzil Frequency [Hz)

Positive Blas /

F ol

—a ] S 3= Anialog inpi
oV — 10V i A
Tl e |
H-ugu.lhruﬂi:u:rl
av - 10V
4mi, - ZOmA

Mote 2; Megsative bias setting is an imaginany value, and does not preduce output frequency.
Mote - This code cannot be changed during inverter oparation.

Mote 4: I the maximum freguency of VW'F is grealar than 120Hz, negative bias will be fixed at ( bias, but iz
effective for positive bias.

m FAULT INDICATION

* Thizs function allows inspection of the type of fault, even if power has besn intemupted.
Nota 1: Error indication [ £~ [E-0).[£C] and[5U0H] am not stored.
Mote 2: Can not ba clearad by Code No. 36 = 1. (Ref. Cd50)
Mote 3: Tha moest recant 4 faults are stored,
Mote 4: I:Ll:rw Voltage) while the inverter is stopped is not stored.
Mote 5: Fault is stored even if the auto restart function (Cd32 = 1} is selected.

[l =Y F] MEMORY CLEAR

*  Clears fault memony
Mote 1: The data of Code No. 50 is always "0". [On reading.)
Note 2: All of the contents of data Code No. 46-49 will display [ 0nE] after setting Code Mo, 50 = 1.
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= ESY B ALARM SIGNAL OUTPUT SELECTION

» The alarm relay contacts change state whenever a protective circuit causes the inverter o trip off-line.
The alarm relay resets whan the controller is resat.

= |f the controller i set for automalic resel of an over voltage or evercurment trip, funclion Code 32 is set
ta *17. The alarm relay can be set to ignone this momentary trip. This is the factory satting.

Cd51 =0 Ignore momantany trip. Cda1 = 1 Alarm on each trip.

Mota 1; ¥ Cd 51 =1 and Cd 32 = 1, tha alarm contacts will change state for about 250 ms.
Mote 2: Ragardiess of the satting of G251, a fault which does not autormatically reset wil cause the alarm reday 1o cparata,

I'I_-DIEE OPTIONAL PULSE GENERATOR CARD

# When the optional pulse generator card is used with a motor mounted encoder, there are three cholces for a

means of speed setting, These are made by appropriate programming of Cd52 as described below

Cd52 = Pulse generator board is not used. Speed contmol means is determined by
function code 1.

Cds2 =1: Speed control is from the digital panel! as descrbed in function code 53,
Cd52 =2: Speed control from an external analog signal.

[l=§=J=] sPEEDINPUT

= Whan the oplional pulse generator board s used for feedback from a motor mounted pulsa tachometer,
spead controd frem the operator panel can only ba achieved by antering the desired RPM using function
codea 53.

* Allowable range is 0-3600.

Maote: i the desired speed requires operation above B0z, the appropriate VW/F pattern muss ko programmaed and
the maximum frequancy mift function codia 17 must ba sat acoordingly.

e

* This funclion controls the gain of the proporional plus integral controller comparing the feedback from the

motor mounted encoder with the set speed. Higher gain settings improve the response time and accuracy of

regulation but setting the gain too high causes instability,
= Allowable values are 0 to 9920 with a factory setting of 100,

(= S OFFSETCOMSTANT

* This parameter allows improvement in steady-state operation.
¢ Allowable values are 0 - 3959 with a factory setting of 250.

T



7. MAINTENANCE AND TROUBLESHOOTING

DANGER! HAZARDOUS AND POTENTIALLY LETHAL VOLTAGES ARE PRESENT IN THIS
CONTROLLER. VOLTAGES MAY REMAIN AT DANGEROUS LEVELS FOR SEVERAL MINUTES
AFTER POWER IS REMOVED. BEFORE ATTEMPTING TO SERVICE THIS CONTROLLER,
DISCONNECT ALL SOURCES OF POWER AND WAIT UNTIL THE CHARGED LAMP GOES OUT

7.1 PERIODIC INSPECTION & MAINTENANCE
Remove all power and check the following.

INSPECTION CYCLE INSPECTION ITEM

Every Six (6] Months 1, Check tightness of terminal and installation bolis,
2. Inspect terminaks far coffesion or sighns of overheating

Once a Year 1. Clean surface of circult board, heat sinka, and cooling fan by Biowing
with clean and dry air.

2. Check for signs of eracked or discoloned components.

3. Inspect cooling fans il present. Verly that thay rotate freely and do not exhibi
excesshe lateral shatt movement which indicates excessive bearing wear,




7.2 TROUBLE SHOOTING

DANGER! HAZARDOUS AND POTENTIALLY LETHAL VOLTAGES ARE PRESENT IN THIS
CONTROLLER. VOLTAGES MAY REMAIN AT DANGEROUS LEVELS FOR SEVERAL MINUTES
AFTER POWER IS REMOVED. BEFORE ATTEMPTING TO SERVICE THIS CONTROLLER,
DISCONNECT ALL SOURCES OF POWER AND WAIT UNTIL THE CHARGED LAMP GOES OUT

721 MOTOR WILL NOT START

POSSIBLE CALSE

CORRECTIVE ACTION

Displays faull code

= Rafer 1o irvarter Trips and displays tault code (7.2.2)

Loss of Powear

= Check status of operator panel. if no LEDs are lluminated,
check line voltege.

Blovam Fusa on
Main Circuit Boand

= |f lire power 8 OF, remove power and check the control fuse
in the maln circult board, Replace if necessany.

Improper set-up of
Program Parameaters

= If Code Cold is set for external operation, terminal FR or AR must
be connected to terminal COM to start the inverter,

Insufficient Starting Torque

= \orify thad the motor shalt is free to rolate, 1T not, carmect the
mechanical prablem,

= Siart the irverter and measure motar current with a elamp - on
ammeter. [ the cument g not balanced within 5%, contact tha

Tactory.

* |f currents are balanced, increase siarting torque by adjusting
Functicn S0, If motar will not start with masimum torque boeost,
tine coniroller andfor motor may be undersized for the application.

7.22 INVERTER TRIPS AND DISPLAY FAULT CODE (Part 1)

POSSIBLE CALISE

CORRECTIVE ACTION

Display shows OCPA

= Refer to lnwerter Trips wihen Attempting to Start (7.2.3)

Display shows 00 Pd

= Rafer to lmeerter Trips during decel. (7.2.4)

Display shows 005

* Phass to phase of phase o ground short at the inverter output.
Chack for short in wiring or modor.

= Improperty switched molor contactor, & contactor or safaty switch
betwaan the imverter and maotar cannot ba closed during imverter
oparation.

» Shorbed outpul transistor, Disconnect modor wiring from LU, W W
Irip still oocwrs, ranssstor s shorted.

Display shows 0L/

= |f trlp oceumred during decel, ses Inveriar Trips During Decel. (F.2.4)

* Check for plant or wility switching of capacitons, espacially
if the trip ccours with regularity af about the same time.

= \erify that the AC line voltage is within limits.

Display Shows 00 Fa

» Check for sudden lcad or motor baing connected to imerter
during opearaticn
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722 INVERTER TRIPS AND DISPLAY FAULT CODE (Part 2)

POSSIBLE CAUSE CORRECTIVE ACTION

Display shows (L = Rastart the irmarter and check output current. if higher than nameplates,
comectoveroad.

Display shows (L E = Tarminal ES fo COM has opanad. Check for excternal OL relay, motor
tharmal switch or other davice opan,

Display shows OH = Check for proper operation of cooling fans or clogged air iInput.
If OK, chack for excessive ambient.

Display shows Fb * Replace blown DC bus fusa. Chack for shorted DC bus capacitor, welded
confacts on prechamgs confactor, or shorted transistor module.

Display Shows 500 * Fefer to Inverter Trips during Decel. (7.2.4)

Cisplay Shows [ L = Low input voltage. Check for low voltage at inverter inpul terminals
A 5, T. Comect if valtage ks mone than 10% below nameplate rating.

Display Shows Ero = Intarmal memony emor. Turn off power, wait one minute, then
raapply powear. If fault does not clear, contset Sumitomo,

Dimplay Shows E-C = CPU ermor Turn off power, walt one minute, then respply poswer. I faulf

does not clesr, contact Sumitomo. I irp oscwrs frequently, look for
unsupprassed colls or other sounces of electrical nolss.

T7.23 INVERTER TRIPS WHEN ATTEMPTING TO START

POSSIBLE CALISE

CORRECTIVE ACTION

Display shows JOCPH

» Torque boost Funclion code CdDE set too high, Reduce if possible

= Apceleration time foo short, Lengihen ascel fime, See Function cods
0B and Cd10.

= Starling frequency sel ioo high, For madimum starting torque, tha
inverier siarting fraguancy must be st below the motor slip frequency.
Sea Function code Cd18.

= Inwverter is started while the motor iz coasting and Function code
Cd43 = 2 [restart from O Hz). i restart is required, try Cd43 =1,
(Rastart at motor coasting frequencay)

= Wrong motor connection. Varify that the motor is properly connected,
Virify the motor is connacted for 460 Y when used with & 460 W Invertar.

= |f a motor brake is used the brake coil cannat be fed from the Invertar.

Display shows 005

* Phasa-to-phase or phase-to-ground short at the Imerer output. Chack
fiar short in wiring or maotos

= |mproperly switched motor contactor. A contactor Installed betwean the
irvarter and motor must close before the inverter starts.

» Shorted output transistor, Disconnect motor keads from L, W and
try to stard, if OCS sl appears & transisior module is shoried,




724 INVERTER TRIPS DURING DECEL

FOSSIELE CAUSE

CORRECTIVE ACTION

Désplay shows DU

# Decalaration time sot loo Tast for load merdia, Install optcnad Chynamic
Braking or Incresss DB resistor capacily. Lengthen deceleralion time,
Laa Function code Cd08 and COA9.

& Oeerhauling oad. The load b atbempting o drive the molor faster
than the called for spesd. Eliminats the overhauling candilion oF add
(or imcrasse the capacity of) Dynamic Braking.

Display shows J0PS

& Dynarmic braking is installed and excessive braking torue is baing
developed. The current musl be reduced by incransing the deceleration
tirme. Ses Function cods CA08 or Cd11. Mate: [ the application is such
that decel time cannot ba increased, a larger invertar must be installed.

Display shows U0 H

= Tha cynamic braking duty cycle is tod severs. Too frequent Start-Stop,
too mpid Deceleration for load or overhauling boad. Increase Decel time

or increase capacity of dynamicz braking.
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8. OPTIONS

The following sections describe options which may have been supplied with the AF-500 or as kits for
separate mounting.

8.1 DYNAMIC BRAKING

All AF-500 invertars will allow approximately 15% - 2096 of rated motar torgue for stoppéing or slowing a load. This
regenarated energy is dissipated as losses (heat) in the motor and controllen Addtional braking tomue is available In
0.5 HP - 10 HR, 2007230 V conlrollers, These units have a dynamic braking transistor and resistor furnished and
miounted on the controller heat sink. Approximate braking tomue is shown in Table 8-1. When additional capacity is
required, the internal resistor can be disconnected and an external resistor connected to the provided terminals,

In addition, 2 HP - 20 HR, 400/460 V controllers include a dynamic braking transistor and terminals for connecting an
extarnal resistor. All other controllers include terminal provisions for the connection of external dynamic braking
modules and resistors, Refer to Table B-1 and the appropriate diagrams for additional details.

One symptom indicating a possible need for dynamic braking is an imverter over voltage frip during decelesation, If
this rappens there are two possible solutions, First, if the appcation does not require quick stops or rapid decelera-
tion, simply increase the deceleration time. Second, add dynamic braking o, in the case of 0.5 HP - 10 HF, 2007230 W
units, increase braking capacity by adding an external braking resisior

Your local Sumitomo Machinery Corporation of America representative or distributor will be happy to assist or, if you
prefer, contact Sumitomo headguarters in Chesapeake, VA and ask for the electrical group.

The following information provides details concerning the installation and wiring of optional dynamic braking resistors
and modules,

DAMGER! HAZARDOUS AND POTENTIALLY LETHAL VOLTAGES ARE PRESENT IN THIS
CONTROLLER. VOLTAGES MAY REMAIN AT DANGEROUS LEVELS FOR SEVERAL MINUTES
AFTER POWER IS REMOVED. BEFORE ATTEMPTING TO SERVICE THIS CONTROLLER,

. DISCONNECT ALL SOURCES OF POWER AND WAIT UNTIL THE CHARGED LAMP GOES OUT

INSTALLATION

1. Mount the resistors, in a well ventilated area a safe distance away from combustible matarials or olher
materials which may be damagead by heat.

DAMGER! DYHNAMIC BRAKING RESISTORS OPERATE AT HIGH VOLTAGES. RESISTORS WHICH
ARE NOT ENCLOSED IN PROTECTIVE COVERS MUST BE MOUNTED IN A LOCATION WHERE
PERSONNEL WILL NOT ACCIDENTALLY COME IN CONTACT WITH LIVE TERMINALS.

2. If dynamic braking modules are required, remember that thase are electronic devices and must be treated
accordingly. They should be maunted in an environment similar to the AF-500,

3. If the AF-500 inverter includes a braking transistor (refer to Table B-1) the resistor is connected to terminals
P and PR on the AF-500 power terminal strip. Polanty is not important. Insure that the connecting wine
anlers Iha resistor bank from the bottom and does not come close 1o individual resistor elements. Size wire
according to Tabla B-2.

42



TABLE 8-1 DYNAMIC BRAKING CONFIGURATION

MODEL YOLTS KW HP TR RES | OHMS WATTS |% TORQUE | FIG. 8-6
AFE02-A40 2005230 0.4 0.5 I I 120 2] 150 *
AFS02-ATE 200230 O.75 1 I I 120 8o 150 .
AFS02-145 200230 1.5 2 I I 60 120 100 r
AF502-2A2 2005230 2.2 i I &0 120 100 g
AFS02-3AT 2004230 ar I I 40 120 = :
AFS02-5A5 200/230 Bub 1.5 | I 40 120 B0 =
AFSI2-TAD 2007230 7.5 10 I I 40 120 40 i
AFS02-011 200/Z30 11 15 E E 15 2400 126 a0
AFS02-015 200,230 13 20 E E 1 3000 125 a1
AFS02-022 S00V230 2 30 E E a 4800 125 a2
AFB02-030 2000230 a0 40 E E 211 00 125 a1
AFE02-007 2000230 ar o0 E E 211" 000 100 a1
AFS02-045 2000230 45 &0 E E 2-8= 800 120 a2
AFS04-185 400460 1.5 2 I E 240 200 145 11
AFS0a-202 00260 22 a I E 240 400 100 11
AFSOL-3AT A00/460 AF 5 1 E 120 800 117 12
AFS04-5A5 400/4ED 55 7.5 i E 120 B0 B0 12
AFSD4-TAS AD0/4ED A 10 I E 50 2000 140 13
AFS04-011 400/480 11 16 I E 50 2000 o5 13
AFEDR-0N5 A0VAED 15 20 I E 32 2400 o0 14
AFE0E-022 4000480 s 30 E E 2a 5250 125 21
AFS0a-030 400480 30 40 E E 20 BO00 125
AFGE04-037 AG e ar 50 E E 16 Q0 125 23
AFS04-045 A0 AE0 45 B0 E E 14 10500 125 24
AFED4-065 A00FAG0 55 Th E E 220 12000 135 25
AFED-0TE 007460 7a 100 E E 2-14™ 21000 145 28
AFS04-000 A00va60 80 125 E E 2-14= 21000 120 26
AFS04-110 | 400460 110 150 E E 3-20 18000 100 2r

| = INTERNAL E = EXTERMAL

* |ncicates that the reastor (s infarnal 1o the unil. i more braking tomua or a longer duty cycls anre required. an extarnal resiator
can b wsed, Conact your local Sumitomo represantative or distrbutsr for assistance.
™ Incdicates that mulliple resistor units and exiemal ransisior modules are placed in parallel to achive this rling.

TABLE B-Z WIRING GUIDE
CIRCUIT TERMINALS WIRE SIZE* WIRE TYPE
Fower P PR PO.N. B Ses NEC Table 430-29. 600V, 80° C
Use 575 Duty Cycle
Contral 1-6 AWG 18 -14 I 600 W, 807 &

*# @ highar duty cycle la required, consull Sumitoma,



. I the AF-500 invarter does not include a braking transistor irefer to Table 8-1) an exiernal braking module or
modules will be reguired, Terminals M and P on the module should be connected to terminals M and P on
the AF-500. This connection is polarity sensitive. M must be connected o N and P to B Size wire according
io Table B-2, Refer to Figure 8-1 for maximum recommended distances, Be sure that the braking moduls is
propery grounded, A ground terminal is provided at the bottom of the enclosure,

Figure 8-1 Wiring Distances

BREEIMG
RESETOR LMNIT EFLAKIRE LINIT RERHIEN

-

ELER[10=] OALESS 16,4 1 (5= OF LESS

Connect the external resistor to terminals B and PO on the braking module, This connection is not polarity
sensitive. Size wire according to Table B-2.

. I multiple braking modules and transistors are required, they should be connected as shown in Figure B-2.
Connact the Master/Slave terminals for each unit a5 shown in the diagram. The Master/Slave jumper (refer
1o Figure B-3 for the location) must also be positioned if the unit is a slave, Only one unit can be selected as
raster, Mote: separale the control wiring between Master/Slave terminals from the power wiring. DO NOT
run control and powear wines in the same conduit or riaceway.

FiguraB-2 Multiple Units

I THE THERLEAL | THERIdE]
ey FROTECTE PROVIECTOR | PROTECTDA
— . i I ; i i,
o] | SRaeG ?nm
FESIETOR 55108
(=] |uwar | i
i - ] P H I
. n I :"u n H P
SLASTER
BYERTER warh
It
ELAE L
BRARING LIWIT 2 BRAKING LINIT 3
1 =i #ll_l 1
| > o ] L5 =) lx i k] 1,
| S |
| B o
BRAKING LNIT 1 'F } I ) S

T=ERVETETTCH frd B O THERWCEAIICH



6. If an external braking module & equired, insue that the voltage selector jumpar on the extermnal braking
module {refer 1o Figure B-4 for the lecation and position) s comectly positioned before applying power

o tha AF-H00 mwvarter.
Figure 8.3

7. Insure that any covers that were remowved during installation are replaced.

B, After applying power to the AF-500, refer to the programming instructions to set the confroller for external
dynamic brakimg.
Figure 84 Voltage Selection
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Figure 8-5 Connection of DER

11 12 13
i = 120 |4 120 — 10 H 10 H 10 I—]
i g WL [0 ]
240 | 400W 120 |, BOOW 50 | 2KW
120 , 200Wx 2 120 , 200W x 4 10 , 400W x5
TH: 1.04 TH: 2.04 TH: 5.04
14 2 22
—& & h Tx1 Bl oy A
............ 52
=1 | - :
32, 24KW 28 ,5250W 20 . BOOOW
8, BOOWx4 4, TAOMWXT B, 800W x 10
TH: 604 (D& COBR 4030) (DB COBR 40a0)
23 24 25
.. n ............. n
Bx2 Tx2 FIG. B-5-22 x 2
------------- ----------- 7] o
16, 9600W 14 ,10,500W e
4, BOOW x 18 4, T50Wx14
DER 4030)
(DB CDER 4045) (DB CDER 4045) =
26 27
FIG. B-5-24 x 2 FIG. 8-5-22 x 3
{7 ,21,000M) {B8.7 .18,000W)
wi2 - DB Units w3 - DB Unnits
(CDBR 4045) (CDBR 4045)
0 31 32
15 1 15 {11|—11 {:4|_|.,|_|q|_1”:|
15|—|15 11— 11 4 a4 4
15 |, 2400 11, 3000 8, 4B00W
15 . 6OOWY x 4 11, 750W x4 4, G00Wx 8

TH: Thesa amperages are to be sal as thermal irip current value.




8.2 OPTION CARDS

QOPTION

RELAY CIRCUIT
CARD

DIGITAL INTERFACE
CIRCANT CARD

INTERFACE CARD
CONTROL STATION

PULSE GENERATOR
INTERFACE CARD

CRU -1 ool -1

Dos -1

OPG-1

ORU =2

ool -2

OoPG -2

AFS02 D45

QRU -1 oDl =1

OPE -1

AFS04 242
AF504 3A7
AF504 7A5
AF504 015
AF504 030

AFS04 037

AF504 D9
AFSDE 110

ORU -1 ool -1

Dos -1

QPG =1

Locations of connectors and terminal boards of main card for each ratings.

AFS02-RA0, ATS, SAG TAS, AFSD3-14A8, 342 36T AFE04-1A8 = 110
011 - 045
mﬂm crﬁm S c‘Nf]ﬂu —

o [I

CNZO0

cm[] ﬁ“‘ﬂ £

ain TE

| | [EontrolTE [ r =]

HOTE: Only one option cand can ba maounted on man cand.

47



8.2.1 RELAY KIT (ORU)

Except for alarm indication (form & contacts) the AF-500 has open collector outputs. ORU s an opticn card to
change this opan collectar cutput 1o dry. Once the option card s installed, relay contacts are available for invertar run
(DRV) and operation at set frequency (LIPF).

1. Specification
R AFSOZ AFSOZ AFA0Z AFs0Z AFsZ AFEOZ AF50s
A0 =ATE =185 =2h2 =JAT S5A5 thru 045 ALL
MODEL ORU-=1 ORU=2 ORU-1
Caontact rating AC2E0V /3 54 DEI0V/IIEA
R
— -
O OR
R “ON" during inverter oparation
W
ORC
Relay
SONTRCT —
u
[ 08T 21 up 1o asl frequency
F

2. Installation and wiring
WARMIMG MOTE: Installation and wiring should be made after confirming power supply and change lamp
are "OFF",
1. Verfy that the proper ORLU card number (ORU-1 or OBLU-2 is selected for the
invertar above.
2. Open the enclosure of AF-500 unit and disconnect the connector (CHT) which connects
cover {panel) and invarter unit.
3. The installation of ORL should be made as follows: Connect the connectors
(Connector No. CN100, CN200) of option card {ORU-1 or ORU-2) to the connaclor on
rreain card. Then, connect two wires of option card to the terminal of AF-500 unit (DAY, UPF).

Figure 8.6 - ORU Connection
DRU-1 or DRL-2

ORA = Ta
ggg = External

DRV UPF et : . .

D ":’ UPA Connect wires to aption card termingl boards
EEE > for external eircult as reguired,

DRV| () | =—— F

UPF| ) | =




4. Re-connect the connector {(CM1) which connects cover (panel) and main card of
AF-500 unit.
5. Mourt frant cover.

3. Relay Contact Sequence

1. DAV signal
Qutput
Frequancy
U JOG mode
masde
i}
AR
FRor ON OFF ON OFF
ORA-ORC
oM QOFF OM OFF
OFF ON IDFF oM
2. UPF signal
RUM
mode
15t r1
F output 3
] JOG mads
ot il B T OFF [on QOFF
2DF-COM = — Jore
E
ADF-COM — lore
JOG-COM [on o
UPA-UPC on  Joer [on ON_JoFFjON JOFF ON__JOFF
UFB-UPC[on orf [on_Jorr [on]orr [onlorr fon oFf 5N

a3



8.2.2 DIGITAL INTERFACE CARD (OD1)

Installirg the Digital Interface Card (OD1) to AF-500 unit, permits speed conirol from a computar or programmabls

controller using a 12-bit binary or 3-digit BCD sigral,

1. Specifications
INWERTER | AF-502 | AF-50E AF-502 AF-502 | AF-502 AF-502 AF-504
AdD ATE 145 282 vy 5AS thru 045 ALL
QDl CARD oDi-1 Ooi-2 ool -1
INPUT CIRCUIT Diry ralay contact or by Open collector tranalstor
Rated DC 12V @ DC 4ma,
Binary [Function Code ho.05)
Coda {Meox Frequency of WWF data) < 100Hz : 0.05Hz
Frequency {12 bif} [Man. Frequancy of W data) = 120Hz - 0.1Hz
Fhwh'tliun BCD [Fumetion Code MNo.05)
Coda (Max Frequency of W data) < 80Hz : D.1Hz
{3 Digil] Maee. Frequancy of WF data) = 100Hz : 1Hz
SET FREQUENCY RANGE 0.5 - 400Hz
SAMPLING TIME 20 mesac

2, Functions of Terminal

1. 12 bit signal to each terminal is parallel signal. The mading of the terminal signal is made
evary 20 msec. by AF-500 unit, so it is necessary to provide the frequency setting signal

continucushy.

2. Input signal of each terminal Is logical 1 {frue) when the terminal is pulled low by extemal
relay contacts or external open collector transistors.

AF-500
+12V

———L

TB1 ~TB12

TE13 or TB14 g(

+12v

e

ama ‘ or

[

£

[DC12W, DCamA)

TR "ON"




3. Application
A, Installation and wiring.

WARMING: Installation and wiring should be made after confirming power supply and charge lamp of
AF-500 unit is “OFF".

1. Parts Chack = Varify that the proper ODI card model number (OD1-1 or OD4-2) s selected for
the mvartar.

2. Open the enclosure of AF-500 and disconnect the connector which connects between
cover (panel) and inverter unit,

3. The Card Is connecied by two connectors, Connect connectors of Option Cand (ODI-1 or
OD-2) and Main Card (Connector Mo, CN100, CH200) firmdy, During maintenance avoid
touching parts on the printed circuit board.

4. Terminate the signal wirdng (TB1-TB14) at Digital interface card. Make sure the wiring agress
with the diagram.
5. Re-connect the connectors and the cover (panel) which were disconnected in step 2.
&, Mount fronl cowear.
B. Setting of Operation Frequency by Digital Interface Card.
1. After completing the procedure of itern 3-A Installation and widng, apply the power to AF-500.
2. Program function code GO0 for the appropriate code as shown in tha table balow.

Code Mo. 01
DATA SOURCE OF FREQUENCY COMMAND
o Panal key satting
Extarmal analog setting
Binary code signal
BCD code signal
Functions
N, Binary Satting BCD serting
ViF patiern 0.1Hz ~ BOMz 1Hz ~ 400Hz
TE Under 100Mz | Cwver 120Hz
1 | 2° (LSB} | 0.06Hz 0.1 Hz 2° 0.1Hz 2° 1Hz
2 |2 0.1 0.2 107 2t 0.2 10 2 2
3|2 0.2 0.4 2? 0.4 2
4 |2 0.4 08 2? | 0B 2! B
5 | 0.8 1.6 20 1 > 10
Terminals | 6 |2 1.6 3.2 w0 L2 ] 2 ot | 2 | 20
far 7| 2 32 6.4 2! 4 2 | 4o
Contral g |2? 6.4 12.8 22 | B 2 | g0
Signal g [2* 12.8 5.6 2 |10 2* | 100
inpet 0 |2° 25.6 51.6 ot | 2 |20 ot | 2 [200
11 | 2'® 61.6 102.4 ¢ | 40 2! 400
12 | 2V (MSE)102.4 204.8 2! | Bo 2 |\on
13 COM terminal {Tor all control signal)
14 Lin

" denignates number to the right of the decimal point, Le. 10tk of a hart

5



4. Resolution of setling frequency depends on selection of Function Code Mo 05 Max, Frequency of ViF data.

MAX. FREGUENCY OF 30 - 80 100 120 - 400
_ VIF DATE
Binary Code Setfing 0.05 Hz 0.1 Hz
BCD Code Setting 0.1 Hz 1Mz

5. Example of input signal

a. Binary code setting (Code Mo. 01 = “27)
Code No. 05 = 2 (Max. frequency of V/F data: 60 Hz")

2048 1024 512 256 125 B4 32 16 B 4 2 1
Terminal {TE) 12 1 10 a B T 6 5 4 | 2 1 | Setling Frequency
Input signal a ] 0 1 0 0 t] 0 1 0 o 1 13.25
Okl =1 0 o 1 1 0 0 1 a 1 1 o 1 40.85
OFF =0 4] 1 o 4] 1 a 1 1 a 0 o 0 0. 00
*Ouitput Fraquancy = decimal squivalent of binary number fimes Freguency resclution (05 Hz or 0.1 Hz)
b. BCD code setting (Code No. 01 = *3")
Code Mo, 05 = 2 (Max. frequency of V/F data: G0Hz™")
2x B 4 2 8 4 2 1 8 g2 1
Terminal(TB) | 12 11 10 o [ 8 7 8 &5 | 4 2 1 | Setting Fraquancy
Imput signal 4] 1] o] 1 a 0 1 o (i} o 1 125
OM=1 0 i} 1 1 0 1 1 1 0 1 0 376
OFF =0 0 1 1 ] 0 a 0o o B 0 o0 O 600

** Frequency is entered directly to 1 decimal placa.

Mote:  Input signal “ON™ means a short circuit between temminal (1 - 12) and comman terminal (13,14).

Input signal "OFF" means a circuit.
TEi~12 TB1=~12
\ QM OFF
TB 13, 14 TE 13, 14
COoM COM

Mote 1. In case the frequency set by digital interface is lower than starting frequency set by Code No. 16
pansl display of AF-500 shows “0.07,

Mote 2. Maximum frequency set by code no, 17 takes priorfy.



823 DIGITAL OPERATOR STATION (DO5.5)

Digital Operator Station is used for the purpose of mmote control of AF-500 unit. All of the functions of the
operator pansl mounted on the AF-500 invertar unit are duplicated.

1. Specification
ENCLOSURE TOTALLY ENCLOSED TYPE
Mz length of wine 30 m (100 fi. shielded wirg)
Funiction Same as to operation panel
Cornectian By terrinal board

1. DOS-5 shall be used together with card for installation (D0S-1 or DOS-2) which will be
mournted inside of AF-500 unit. Check the type of Inverter unit and select the proper card

framm the table below
TYPE OF CARD TYPE OF INVERTER LUINIT
FOR INSTALLATION
DoOs -1 AFS0E-A40, AFSO2-ATS, AFS0E-545 thru
AFRN2-045, AFSDY all models
DOS =2 AFRO2-145, AFBO2-2A2, AFB0Z2-3AT

2. Local to remote, This is set on the local panel function Cd 35,
3. Cther option cards can mot be imstalled while the D0&-1 or DODS-2 is installad,
4, DCS-5 can be mounted in the furnished enclosura or in a panad by detaching the enclosume.

2. Installation and wiring

WARMING: Installation and winng should be made after confirming the power supply and charge lamp of
AF-500 units are "OFF",

1. Check the parts
{a) DOS-5({Remote control panel box)
(b} Card for installation (DOS-1 or DOS-2)

2. Dpean the enclosure of AF-500 unit and disconnect the connector [CD1) which connects
betwean operation panel and Inverter unit,

3. The card for installation should be connected by two connectors. Line up connectors of
opticn card and main card of AF-500 {CH100 to CH100, CN200 to CHN200) and press firmily.

4. Make connections between DOS-5 interface card (DOS-1 or DOS-2).
Cable: 4 pair of shielded wires. Only one panel {local or remote) can be in contral,

3. Control iz transferred from the local to the remote by setting function code 35=0, To transfer control back to
the local panel, set function cods 35=1 from the remote panel,



:

. Connect tha shielded wire and jurnpear betwean B
and E as shown.

2. Shield should connect eonly at the DOS-1or 2
board.

3. Aun wires in separate conduit and separate from
power winas,

4. Re-connect the local oparator panal.

5. Mount front cover and apply power.

6. Program the AF-500 to operats from the DOS-5.

(0638066606606 ]
@ o=@ & W k=

MOTES: 1. The “ready” light will iluminate on the panel which has control,
2 I thia: DOS-1 or 2 card or wirdng to the DOS-5 is disconnectad, control will et to local panel.

8.24 PULSE GENERATOR CARD (OPG)

The pulze generator cand is a plug-in option card allowing closed-loop speed regulation to be accomplished with
AF-500 inverters and a meter equipped with a 1000 or 1024 puises per revolution shaft encoder. Field installation of
this operation into an existing AF-500 inverter requires replacemient of the existing EFROM (Erasable Programmiable
Raad Only Memory) chip. Contact your local Sumitomo Representative or the factory for assistance.

1. Wiring

Connect the shaft encoder to the appropriate terminals on the OPG cand as shown in ona of the following
diagrarms. Only ona phase & usad

EXTERHAL METER
[CFTIOMNAL)

E 10000 El0z4 : 1 : L INFUT
i (L] & P ke =

OPG -1

PR A - PHASE OUTPUT
i A = PHASE INPUT

LG
: =
;zu-:l . GBROUND {:=}-5::_:: —
(=

il 5YDC

|

PORVER SUPPLY

O GRCLMD

EI.'_."I 5O




OPG -2

GROUMD

Twisted par
shielded wirn

oonrect ghound
1o et @i Gy

NOTE: The OPG card does not provide a source of +5 or +12VDC required by the encoder, This power

5V DG

A = PHASE INPLUIT

A - PHASE OUTPUT

must ba provided from an extarnal sounce.

A connection to the output terminal on the OPG card is not required. If needed, a remote speed matar
(frequency cournter with appmopriate scaling) can be connected to terminals output and GND.

2, Start Up

POWER BLUPFLY

3 GROUMD
0 VDG
O}
j— P8
G ra
= PFoaud
g ;
mreeey EXTERMAL METER
BN -
:EII: a e
3 EFEOUND

A. Position the miniature switches on the OPG cand as shown above to select the proper
number of PPR (1000 or 1024) for the encoder and the number of poles af the motor

{2 or 4).

B. Program function codes 52 through 55 for the desired operation. Refer to Section 6,
Programiming, for detais,




9. SPECIFICATIONS
9.1 RATINGS

380/400/460V RATED CONTROLLERS

3 PHASE INPUT VOLTAGE

RATED
OUTPUT A00V & 10%, S0HE & 5% 80V = 1084, SOHE + 5%
CURRENT A00-260V & 10%, BOHE 5%
kw* HP* kVA MODEL NO. kW HP* kVA MODEL NO.
404 15 2 3.2 AFS0A-1AS 1.2 2 26 AFE03-1A5
6.0A 22 3 48 AF504-242 2.2 a 39 AF503-242
8.7A az 5 6.6 AF504-3A7 a7 5 5.7 AF503-3AT
13.04 55 75 10.4 AFS04-5A5 55 75 8.5 AF503-5A5
17.04 75 10 13.5 AFS04-TAS 75 10 112 AF503-7AS
24.04 11.0 15 19.0 AF504-011 1.0 15 180 AF503-011
33.04 15.0 20 25.0 AF504-015 15.0 20 20 AF503-015
44.04 220 30 36.0 AF504-002 220 30 30 AF503-022
B2.04 30.0 40 47.0 AF504-030 30.0 40 410 AF503-030
6204 50 54.1 AF504-030A
TB.04 aro 50 580 AF504-007 aro 50 500 AF503-037
§3.04 #5.0 60 7.0 AF504-045 45.0 60 61.0 AF503-045
117.04 55.0 75 87.0 AF504-055 55.0 75 750 AF503-055
162.04 760 100 | 1160 AFE04-075 75.0 100 | 100.0 AF503-075
152.04 125 | 1334 AF504-075A
188.04 0.0 125 | 1420 AF504-090 80.0 125 [ 1220 AF503-000
186.04 150 1638 AFG02-0008
228.0A 1100 150 | 1740 AF504-110 110.0 150 | 150.0 AFEI3-110
228.0A 200 | 2140 AFS504-1104,
260.04 1320 200 | Z25.0 AFS04-132 1320 175 | 1850 AFE3-132

* Salect comrolier based on motor ful load amperes nod KW or HE

200/230V RATED CONTROLLERS

3 PHASE INPUT VOLTAGE
RATED
QUTPUT 200V & 10%, 50HE = 5%
CURRENT 200-20V 2 10%, BIHZ 5%
kw* HP* kWA MODEL NO.

324 0.4 0.5 13 | AFS02-A40
4.84, 075 1 19 | AFS02-ATS
8.04 15 2 3.2 AFS02-1A5
11.1A 2.8 3 4.4 AFROE-ZA2
1744 4,7 a 89 HAFS0E =207
26.04, 5.5 7.5 10.4 AF502-5A5
34.00 7.5 10 135 AFS02-TAS
48,04, 11.0 15 12.0 AFS02-011
65,04 150 20 260 AF502-015
893,04 Z2.0 30 7o AF502-022
124,04 an.0 40 45.0 AFS502-030
152,04 aro 50 &0.0 AF502-0a7
186,08 450 60 740 | AF502-045

* Belect contnoller based on motor full loed amperes not kKW or HP
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9.2 GENERAL

Centrol System Flus Linkage Pulse Width Modulated
Frecuency Diiggital Setting: =0.01%
Apcuracy Analog Setting: =0.5% (26°C = 1070}
Frequancy (L5 = 400 Hz Usar Programmalla
Range
Wolts/Hz Ratic 28 Pre-programimed Paltens
Voltage Boost 25 Patterns manual boost plus automatic boost
Acceleralion o
Descedarmtion OL1 gae to 9000 gac per SO0Hz change
Fala
D Injection Braking, stad info soasiing molor, minimum and mesdmum speed limits, preast jogging
Featums speed, requency avaidance, auto restar after elecironis trip..
Fefer to the program functions for a complets list.
Signal Tos Digitad setting by keypad or extemal analog signel 0-5 VOC, 0-7.5 VDS, 010 VDC, or 4-20 mADC
Satting Freq.
Instantanecds Elactranic Trig lor:
Protection = Crieroument * Cupadt Short Circuit * Sasstaired Cherload
Functions = Dwervoltage * Ohvarheat # Emengency Slop
v Undarvoliage * DB Resistor Orverteat
Curnen Ernit will reducs rate of acceleralion or decelarsthon to svold tipping.
Operating 4-digit T-segment LED displays operating frequency (Hz} or current (A}, fault code, and programming
Display information, 10-segment LED bar chart displays operating frequency (%) LED indication of READY,
ALARM, STOP, FWD, BEV, Hz, and A,
Crerload 150% for B0 secands
Capacity
Malinting Indoars, Ambéent temperature — 10 1o 40°C (5050 with the covers removed). Redative humbdity less than
Lacation B0%, non-condansing. Vibration less than 056G, Atmcsphaens not exposad to steam, electrically conduc-
tive dusts, or comoshve gasses.
Enclesuns Dirip Proof (MERA 1)
DC Braking, 1 - 80 Seconds (A Contraliens)
Model Transiat — Torque
AFS02-440 thru AFE02-AT5 Stancrd Starwd e 150%
; AFS0Z-1A5 thru AFS02-2AT Standard Standand 1005 !
Motar Braking | DynamicBraking | AF502-5A5 thru AF502-TAS Standard Standard 40%, !
AFSOZ-011 thru AFS02-045 Dptional Optional 20% *
AFS04-1A5 thru AFS04-015 Standmd Oipticral 20% ¥
AFEDA-022 thru AFS04-110 Oplicnal 20% ?
AF503-A0 Lea AFS04 Sea AFS04

! Tongue with standard resistor. Can be increased wilh selestion of oplional resisiar.
T Walue listed i3 developed by motor and controller loeses. Proper resistor selection can increase tha value up to 150%, Consult
fackony for assisianca,
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10. DRAWINGS

10.1 AF-500 DIMENSIONS

I_L_‘l'
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TYPE " || o
) I —
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C}C}Oi " ‘:_—:l&
BE
TYPE
* | [EE-
— :
| T}
e | [
3 oD e
i lna
=




TYPE

q_

oA

@

DIMENSIONS NEMA-1 ENCLOSURE (AF504-132, AF503-132 See Page 60)

DIMENSIONS [INCGHES)
VOLTAGE | MODEL MO, | EMCL. PHYSICAL MOUNTING O, WT
TYPE FAMNS LESH)
& B C [ E F X Y
AFS02-A40 1 1181 | 868 | 354 | 1102 | 787 | 161 | 028 | 087 = 7
AFS0E-ATS i 7
AFE0E-1AS — 12
AFS0Z-282 1 11.81 0,65 (L] 11.02 T.a7 5.81 D2@ 1.1 1 14
AFSD2-AAT 1 14
AFSio.nag 3 15.93 9,45 TAR | 18634 748 5.51 b2 1.02 1 24
230 AFS02-TAS i | 1 24
AFSD2-011 4 19.5 11.02 EBE | 1889 T487 8.5 D28 1.02 1 37
AFS02-015 i ar
AFSD2-022 i .23 | 118 205 | Z2.84 a.27 7.2 D39 1.02 1 57
AFRLZ030 4 FE2 | 1358 | 102 | 230 984 aa Loag 1.82 2 i}
AFS0E-037 q £5.97 | 18,11 | 1.8 | 2518 12,6 9,45 0Las 162 Z 116
AFE02-045 2 118
AFSId-1A8 a1
AFS04-287 7 1553 | 945 | 787 | 1634 T48 | 581 o2e | 108 S M
AFSI-1AT 21
AFED4-5A8 3 16,93 9,45 TAT | 1634 748 5.51 D28 1.02 1 24
AFS-TE 1 24
AFsd4-011 4 16,93 | 125 TAT | 1634 984 6.3 D2@ 1.02 1 a4
be e o AFS04-015 1 a4
400 AFSN-022 L] 2205 | 126 B2T | 2125 9,84 6.5 028 138 1 46
460 AFS04-030 i e 1299 | 1A 2303 | 984 | 964 | 039 | 138 1 ]
AFE4-0304 1 T
AFSD4-037 4 2559 | 1498 | 1181 | 248 10.38 817 039 2.00 2 B
AFST-5 2 EA
AFS04-065 2 147
AFSM-0TS 4 ns 2047 | 13,78 | 30T 15,75 | 1062 .47 248 2 147
AFSD4-0T5A, 2 147
AFE04-080 4 £20
AFS04-0608, ' 3919 | 2402 | 1486 |3ror | 1578 | 1251 | 047 | 248 ' 720
AFSD-110 4 220
AFS0-1108 4 20

" Moba; For 380V units, subsatitute AFS03- for AFEDE - All dimensions arae tha sama,




DIMENSIONS & WEIGHT AFS504-132, AF503-132

2-01
& ek M,|_|

Faa

(41 157

DC LINK REACTOR

[]
I
Il |& TopvEW
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10.2 BLOCK DIAGRAM
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10.3 REMOTE OPERATOR STATION OUTLINE & CONNECTION DIAGRAMS
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10.4 THREE-WIRE CONTROL USING THE ORU BOARD

When operation cormmand for the AFS00 & set for external ([Cdid = 1), a maintained contact on tarmanal FR (for
forward operation] or BR (for raverse operation) is reguired for the inverter to operate. If this contact remains closed

during a power outaga, restoration of poswer will result in the AFS00 and its connected motor restarting. In soms
applications this could ba a safely hazard.

The cpfional relay board (OB = 1 or DRU = 2) can be used o provide 3-wire control as shown in Figure 1 ar Figure 2
below, Using either of thase circwits will requing the Start push-button 1o be pressed before the AFS00 will operate.
Loss of power will cause the relay 1o open insuring that the AFS00 will not automatically restart when power s
restorad

Mote: The ORU board ncludes 2 retays. It is suggested that the relay labeled UPF (Up to Frequency) be used, This
lesrves the ather relay ree for Run indication if required.

Figure 1 = Single Direction Control
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START
UPC | L upF ' r«"‘ {Plug)
O—gs | O— O or {7 i
COoM o — +12W00C
| FA AY20 [UPF)
[ |
RY20 —L— pR
o

MOTE: " UFF Tarminal i the rown wiea with tha rmg fongue kig



105 TYPICAL MOTOR BRAKE CONNECTIONS (SUMITOMO BRAKE MOTORS)

Inverter operation of 8 brakemotor requires the brake to be powered from line voltage and not
from the inverter. For the AFS00, ORU-1 Card s avallable to control the brake in conjunction with
the inverier operation. Typical wiring for standard SUMITOMO brakemotors is shown below,

1, 230V Wiring (ORU CARD only)
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2. 230/480V Wiring (ORU Card and Customer-supplied Relay)
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3. Standard Configuration

FB Dual Voltage Brake is the standard brake through 15HP and can be idenfified by the rectifier,
25FW-4FB. The brake coil is rated for 200VDC. Standard CMB-20 brake uses SB25F-3HS
rectifier and 200%DC rated coil.

4. Non-standard Configuration and ORU Card Only Wiring

Voltage rating of the ORL contacts limit the applied voltage to a maximum of 250VAC. Amperage
rating of the ORU Card contacts limit the size of the brake thru FB-3A for 100WDC FB brake and
thru CMB-5 for 200/DC CME brake. All 200¥DC (i.e. Std.) FB brake can be wired through the
ORU card without the additional relay
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